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Choose the correct answer : 


In A ABC › (АВ)? > (ВС)? + (AC)? , then Z C is 
(a) acute. (b) right. (c) obtuse. (d) straight. 


A rhombus whose diagonals lengths are 6 cm. › 10 cm. has area 
(a) 60 (b) 30 ,- (c) 15 


The ratio between the lengths of two corresponding sides of two similar polygons is 
3:5 s then the ratio between their perimeters is 


(а)2:5 (b) 5:3 


A square of perimeter 20 cm. ; then its area equals 
(a) 20 (b) 25 . (050 


If the area of a trapezium is 100 cm? and its height is 5 cm. 5 then the length of its 
middle base = ............... cm. 


(a) 20 (b) 30 (c) 40 
The median of a triangle divides its surface into two triangles | 
(a) congruent. (b) equal in area. (c) similar. (d) coincide. 


A trapezium whose bases lengths are б cm. » 8 cm. ; then the length of its middle base 


(b) 24 (с) 14 (d)7 


If two polygons are similar and the ratio between the lengths of two corresponding 
sides is 1 : 3 and the perimeter of the smaller polygon is 15 cm. » then the perimeter of 
the greater polygon is 


(a) 30 (c) 60 (d) 75 
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If the area of the triangle is 24 cm.’ and its height = 8 cm. then the length of the 
corresponding base 


(a) 16 (c) 3 (d) 12 


ABC is a right-angled triangle at B » BD | AC › then the projection of BD on AC 


(b) B | (c) C (d) D 
The area of parallelogram whose length of its base 6 cm. and its corresponding height 
of this base 4 cm. equals 
(a) 12 (b) 20 (c) 24 
The triangle whose lengths of its sides 6 cm. » 8 cm. » 10 cm. is 


(a) acute-angled triangle. (b) right-angled triangle. 


(c) obtuse-angled triangle. (d) otherwise. 


The rhombus whose lengths of its diagonals 6 cm. and 10 cm. › then its area = 
(a) 60 КЕНЕН (с) 15 (4) 10 
Trapezium of length of its middle base 8 cm. and surface area 56 cm? › 
then its height = 


(c) 448 (7 | 


(a) squares (b) triangles | (c) rectangles (d) parallelograms 
A square of diagonal length 12 cm. »then its агеа = ·-------.-.-.... cm? 

(a) 24 (b) 36 (c) 48 (d) 72 

In A ABC И (АС)? = (AB)? + (ВС)? » then Z 

(a) A (b) B (с) С (d) otherwise 


ABC is a triangle where AB = 2 ст. » ВС = 6 cm. and CA = 5 cm. 
»then m (Z A) : 


(«€ — (с) = (4) > 
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if A ABC ~ A XYZ ›ш (Z B) = 50° , ћеп т (2 У) = 

(a) 30? (b) 40? (c) 50° 

If the ratio between the length of two corresponding sides in two similar triangles is 
equal to 1 » then the two triangles are 

(a) congruent. (b) different. (c) parallel. (d) otherwise. 


3k If the lengths of two adjacent sides of a parallelogram are 8 cm. and 10 cm. and its 


greater height is 5 cm. » then its area =з cm? 


(a) 80 (b) 50 (c) 40 (d) 18 
The length of the two adjacent sides in a parallelogram are 7 cm. » 5 cm. 


and the length of its smallest height is 4 cm. 
s then the area of the parallelogram equals ·-------------: cm? 


(a) 35 (b) 25 (c) 28 

If the ratio of enlargement between two similar triangles equals 

» then the two triangles are congruent. 

(a) 1 (b) 2 (c) 0.5 

If A ABC in which (АВ)? + (ВС)? < (АС)? , then ( B) is 

(а) acute. (b) right. (c) reflex. (d) obtuse. 


If the projection of a line segment on a straight line is a point 
» then the line segment the straight line. 


(а) / (b) L (©) = | (Qc 


If АВС ~ A DEO › AB = + DE ;then the perimeter of A ABC equals 
perimeter of A DEO 


(a) d (E (3 (49 


% The ratio between the area of the parallelogram and the area of the triangle whose 
base is common and are included between two parallel straight lines = ·-.---.--..-... 


(а) 1:2 (6) 1:3 (c) 2:1 (d) 2: 


The length of the base of a triangle whose area 36 ст? and height 8 cm. is нение 
(a) 6 (М9 (с) 18 (d) 20 
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If AB // XY › then the length of the projection of ABon XY length of AB 
(a) « (b)> o (От (d) = 


The area of the trapezium whose middle bases 7 cm. з and height бст.ж=з cm? 


(a) 21 . (b) 42 (c) 40 ЕСТЕК 

If the area of a parallelogram is 80 cm? and one of its bases length 10 cm. 
s then the length of the corresponding height of this base = ~- cm. 
(a) 8 (5) 6 (c) 7 (d) 20 


А ABC in which AB = 4 cm. s BC = 6 cm. › АС = 8 cm. 
» then m (Z B) 


(a)> | | (с) = (d) twice 


3k The length of the base of a triangle whose area 30 cm? and height 6 cm. is 
(a) 5 (b) 10 (c) 15 


In A ABC » if (АВ)? > (BC)? + (АС)? » then angle C is 
(a) acute. (b) right. (c) obtuse. (d) straight. 


If AB // XY › then the length of the projection of ABon XY the Jength of AB 
(a)> (bs (c)= 


A thombus whose diagonal lengths 12 cm. »9 cm. » then its area ш----------- cm? 


(a) 18 (b) 54 (c) 45 (d) 108 
Area of the trapezium whose base lengths are 6 cm. » 8 cm. 

and its height 10 cm. = 

(a) 140 (b) 480 (c) 70 (d) 120 


ABC is a triangle in which (АВ)? = (ВС)? + (АС)? and m (4 B) = 40" 
»thenm ( £ A) AEE E E : 
(a) 40? (b) 50° (c) 90° (d) 130° 


3* The median of a triangle divides its surface into two 
(a) congruent triangles. (b) triangles equal in area. 
(c) isosceles triangle. (d) right-angled triangle. 
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In the opposite figure : 
EY XEZs5-.--..- 
(ad xy)" (b (XZ)? 
(c) (ХЕ)? (4) (YZ)? 


Complete each of the following : 


Two triangles which have the same base and the vertices opposite to this base lie on a 
straight line parallel to the base have | 


In A АВС» И (AC)? + (ВС)? = (АВ)? 5 then m (Z ~- ) = 90° 


If the point A € the line L » then the projection of the point A on the line Lis 


if the area of a parallelogram is 35 cm.” and one of its bases length is 10 cm. » then the 
length of the corresponding height of this base = ............... em. 


A trapezium whose bases lengths аге 8 cm. › 10 cm. and its height is 5 cm. » then its 


cm 


The two polygons are similar if their corresponding sides are 
corresponding angles are eA 


The area of a rhombus is 24 cm.” » the length of one of its diagonals is 8 cm. » then the 
length of the other diagonal is 


In A ABC 5 if (АВ)? = (AC)? - (ВС)? ; then A ABC is right-angled at 


А triangle whose side lengths аге б cm. » 8 cm. and 11 cm. › then its type according to 
its angles is 


Area of triangle is equal to half of area of a parallelogram if they have a common 
The projection of point on a straight line is 
If the triangle ABC is obtuse-angled triangle at B » then (АСУ (АВ)? + (BC 


The square whose length of its diagonal 8 cm. » then its area = --------------- om? 


The two triangles have same base and the vertices opposite to this base on straight line 


parallel to the base 
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Area of triangie = 4 x x corresponding height. 


In A ABC › (АВ)? + (ВС)? < (АС)? , then 4 B is 


The two triangles are similar if the corresponding angles are 
From the opposite figure : 

(a) The projection of CD on AB is 

(b) The projection of BC on AB is 


À rhombus whose diagonal lengths are 6 cm. » 10 cm. has area 
If A ABC ~ A XYZ »m(Z A) xm (4 В) = 60° ,fhenm(Z Z) = ee: 


The area of the trapezium whose parallel bases 6 cm. 
» 10 cm. and height 5 cm. equals 


The two polygons are similar to a third are 

The area of rhombus whose perimeter is 20 cm. and height 4 ст. = ve- 
The projection of a point which belong to a straight line on this line is -+--+ 
The area of the rhombus whose diagonals 6 cm. » 8 cm. equals 


The two polygons are similar if the corresponding sides 
corresponding angles 


The diagonal of a square whose area 50 cm? equals 


If two polygons are similar and the ratio between the lengths of two corresponding 
side is 1 : 3 and the perimeter of smaller polygons is 12 cm. › then the perimeter of the 
greater polygon is 


The ratio between the length of two corresponding sides of two similar polygon is 3 : 5 
» then the ratio between their perimeter жоне 


If AD L BC , then the projection of AD on BC is 


A square of diagonal length 12 cm. » then its area = --.------------ em? 


A triangle whose side lengths бст. » 8 cm. » 11 cm. » then its type according to its 
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32. | If A ABC ~ A DEF and m (Z B) + m(Z С) = 70° > then m (4 D) = 


ssay problems: 


The sides lengths of one of two similar triangles аге 3 cm. › 4 cm. , 5 cm. and the 
perimeter of the other triangle is 36 cm. find the side lengths of the other triangle. 


In the opposite figure : 

ABC is a triangle in which : BD = 2 cm. 
Ср 28cm. › AD -4 cm. ; AD LBC 
Prove that : m (7. ВАС) = 90° 


ABCD is a parallelogram in which : AB = 18 cm. and BC = 12 cm. 
We draw DE L BC » DO L АВ › DE = 15cm. 
Calculate the area of parallelogram ABCD and find the length of DO 


In the opposite figure : 

DEO is a right-angled triangle at E 

s EN |] DO ; DN = 16 cm. 

and ON = 9 cm. 

Find the length of each of : EN ED , EO 


In the opposite figure : 
AO | CB, BE L АС 
»AC = 10 cm. ; BC = 7 сш. and AO = 5 cm. 
Find : (4) The length of BE 
(2) The area of A ABC 


ABCD is a parallelogram in which : AB = 8 cm. ; АС = 20 cm. and BD - 12 cm. 
Prove that : m (ABD) = 90° , then find the area of this parallelogram. 


In the opposite figure : 

A DBA is a similar to A АВС» m (Z BAC) = 90° 
Prove that : AD | BC and if AB = 8 cm. AC = 6 cm. 
Find the length of : BD 
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In the opposite figure : 

ABC is a triangle ; AD | BC 
If AD = 24 cm. АВ = 26 cm. 
and AC = 30 cm. 


Find : BC ; then calculate area of A ABC 


А EFD ~ ДАВС > AB = 4cm. › ВС = 5 cm. › АС = 6cm. 
» if the perimeter of A EFD = 60 cm. » find the length of sides А EFD 


In the opposite figure : 
А ABC — A AED 


m (Z AED) = 44? , Ар = З cm. › ЕА = 4ст. 
s ОВ = 5 ст. › ВС = 8 ст. 
find the length of each of : ED and EC 


In the opposite figure : 

m (Z AED) = m (Z B) › АО = 3 cm. 
АЕ = 4.5 cm. and BD = бст. 

(Т) Prove that : A ADE ~ A ACB 
(8) Find : The length of EC 


Ж In the opposite figure : 

ABC is a triangle with a median AD 

sEGAD sdraw ВЕ аа СЕ | ____ 

Prove that : The area of А ABE = the area of A ACE 


In the opposite figure : 
ABCD is a quadrilateral in which 


АВ = 8 cm. » BC = 9 cm. and CD = 12 cm. 
‚ AD = 17 cm. and DB L AB 


(4) Find : The length of BD 
(г) Prove that : m (Z C) = 90° 
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If the lengths of the two parallel bases of a trapezium are 5 cm. › 7 cm. 
length of its height 4 cm. » find its area 


In the opposite figure : 
ABCD is a quadrilateral » where m (Z. BCD) = т (Z BAD) = 90° 
; AE L BD » BC - 7 cm. › CD = 24 cm. and AB = 15 cm. 


Find : (1) The length of BD and AD 
D 


The ratio between the length of corresponding sides of two similar triangle is 3 : 5 and 
if the perimeter of the greater is 60 cm. » find the perimeter of the smaller triangles. 


In the opposite figure : 

АВ = 3 сш. ; ВС = 4 сш. s AD = 13cm. 
• СО = 12 ст. ‚т (4 В) = 90° 

(1) Find : The length of : AC 

(2) Prove that : m (Z ACD) = 90° 


А ABC where AB = 6 cm. ; BC = 8 cm. › АС = 4 cm. » determine the type of the 
angle BAC 


In the opposite figure : 

AD // BC ,Ар = 4cm. . AE - 3 em. 
s DE = 2 cm. › ВС = 8 cm. 

(1) Prove that : A AED ~ A CED 
(2) Find : The perimeter of A EBC 


In the opposite figure : 

m (Z АВС) = 90° » BD L AC 

» AD = 1.8 cm. » DC = 32 cm. 

Find : The length of each: BD , AB 


In the opposite figure : 
If АХҮ ~ А АВС › АХ = 7 cm. › AY = бст. › YB = 8 cm. 
(1) Find : The length of XC 


d 
(2) Find : ac 
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3k In the opposite figure : 

ABC is a triangle in which 

D EAB and EE AC 

such that the area of A ABE = the area of A ACD 
Prove that : DE // BC 


* In the opposite figure : 

AD // BC and AC N BD = {M} 

» D is the midpoint of EC 

Prove that : The area of A MDE = the area of A AMB 


In the opposite figure : 

In ^ ABC › BD = 9 cm. 

s DC = 16 ст. | 

Find : Lengths of each of : AD » AB » AC 


In the opposite figure : 

ABCD is a quadrilateral 

in which m (Z C) = 90°: 

АВ = AD = 13cm. » ВС = 6cm. 
»CD = 8 сш. ; E is midpoint of BD 
Find : The area of the shape ABCD 


In the opposite figure : 
AB = 3cm. BC 2 4cm. 
‚АР = 13 cm. | 
‚СО = 12 cm. 

and m (Z ABC) = 90° 

Prove that : m (2 ACD) = 90° 


pe 
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Choose the correct answer : 


^ ABC in which AB = 3 cm. » BC = 6 cm. » and АС = 4 cm. 
»then m (Z B) 
(а) < (с) = 


If AC is the projection of AB on AC » then AC 
(a) « (b) > (с) = 


If AABC ~ A DEF and AB = 2 DE 
ә then the perimeter of A ABC = ·----.------.-. the perimeter of A DEF 


(a) 2 (b) 5 (c) 2 (d) $ 


ABC is a right-angled triangle at В» AC = 10 cm. » BC = 8 cm. › then AB = 
(a) 8 (b) 10 | (06 (d) 4 


ABC is a triangle in which (АВ)? = (АС)? + (ВС)? » m (4 B) = 40° 
» then m (Z A) РСР d ehe 
(a) 90° (b) 40° (c) 130* (d) 50* 


3k The triangle whose base length is 6 cm. and its area is 24 cm? » the corresponding 
height aL бді белер Se hat cm. 


(a) 4 (b) 8 (03 (d) 18 


A square of diagonal length 12 cm. » then its area = .-------------- cm? 


(a) 24 (b) 36 (c) 48 (d) 72 


If АВС ~ A DEF and m (Z B) + m (4 C) 270? ,thenm(Z Пуж---- <>. 
(a) 70° (b) 35? (c) 140? (d) 110* 
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The middle base of a trapezium = 12 cm. long and its height = 6 cm. 


» then its area = oenen cm? 


(a) 72 (b) 36 (c) 9 (d) 18 


The length of the projection of a line segment on a given straight line 

length of the line segment itself. 

(a) < (b) < (с) 2 (д = 

ABC is an obtuse-angled triangle at A in which АВ = 5 cm. » BC = 8 cm. 

s then АСж--------- cm. 

(a) 5 (b) 7 (c) 8 (d) 13 

Ж The two triangles drawn оп a common base their vertices located on a straight line 
parallel to the base are 

(a) congruent. (Ы) similar. - (c) equal in perimeter. (4) equal in area. 


If the ratio of enlargement between two triangles equals 1 » then the two triangles 


(a) congruent. (b) different. (c) right-angled. (4) coincide. 


The area of square of diagonal length 6 cm. is 
(a) 18 (b) 36 (c) 12 


In A ABC if (АС)? + (АВ)? < (ВС)? , then Z Ais 
(a) acute. (b) right. (c) obtuse. (d) straight. 


A trapezium whose middle base length is 8 cm. » then the length of the two parallel 
bases may be | | 


(а) 3 ›5 (b) 6 5 10 (c) 456 (d) 454 


Complete each of the following : 


The two polygons that are similar to third are 
The two diagonals of the isosceles trapezium are 
The two triangles are similar if its corresponding side lengths are 


"The area of the trapezium = ...........-.-- x 
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Complete : In the opposite figure : | 

ABC is a right-angled triangle at B › BD L AC 

(1) The projection of AB on AC is 

(=) (ВР)? = AD x (з) (BC)? = СА x 

(4) A ABC ~ A --............ ~A 

(5) The perimeter of A АВС: the perimeter of A DBC = .............. 


The area of the square = 4 


In A ABC › (AB)? = (ВС)? + (АС)? » then m (Z --------------- ) = 90° 


The area of rhombus is 20 cm? › the length of one of its diagonals is 5 cm. 
» then the length of the other diagonal = ··---------·-- 


If A ABC is right-angled at A and AD 1 BC »then (АВ) = -+ x 


In A ABC » if (AC)? + (ВС)? = (АВ)? › then m (£ eee ) = 90° 
If the point A C the line L » then the projection of the point A on the line L is 


A trapezium whose bases lengths are 8 cm. » 10 cm. » and its height is 5 cm. 
» then its area equals 


The area of rhombus is 24 cm? › the length of one of its diagonals is 8 cm. 
» then the length of other diagonal is 


The two polygons that are similár to third are 


ssay problems: 


In the opposite figure : 
The polygon ABCD ~ the polygon XYZL 
‚АВ =6 cm. . ВС = 4ст. › СО = 9 ст. 
‚РА = 10 ст. » ZL 23cm. 
Find : The perimeter of ће polygon XYZL 
2 С ат. В 


Determine the type of А ABC according to it's angles if AB = 3.5 cm. ВС = 2.5 ст. 
and AC = 3 cm. 
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In the opposite figure : 

А ABC is right-angled at B » BD J-AC 

, АР = 9 cm. s and CD = 16 cm. 

Find : (1) The length of AB (2) The length of BD ¢ 


In the opposite figure : 

BC = 4 cm. з АР = 13cm. › АВ = 3 ст. 
s DC = 12 см. эм (Z B) = 90° 

(4) Find : The length of AC — 

(2) Prove that : m (Z ACD) = 90° 


Ж In the opposite figure : 

ABCD is a quadrilateral whose diagonals intersect at M 

‚ AD // BC »X € AD and Y CAD 

Such that : AX - DY 

Prove that : The area of the figure ABMX = the area of the figure DCMY 


Two similar polygons in which the ration between the lengths of two corresponding 
sides is 1 : 3 if the perimeter of the smaller is 20 cm. » find the perimeter of the greater. 


In the opposite figure : 

ABC is a triangle in which DE // BC » BD = 2 cm. 
‚АР =8 cm. › АЕ = 5 ст. › СЕ = Хст. 

(1) Prove that : A ADE ~ ААВС 

(2) Find the value of : X 


In the opposite figure : 
If A ABC ~ A АРЕ › АЕ = 6 cm. 
» AD = 7 cm. and BE = 8 cm. 
H1 . DE 
Find : (4) DC (2) Bc 


Ж In the opposite figure : 

AD // BC ; AC N BD = {М} and ВХ = CY 

Prove that : 

The area of the figure ABXM - the area of the figure DCYM 
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Е ГЦ Prep (2 ) : Second Term ( 2012 — 2013 ) : Geometry Rules Е LL 

LL] Theorem ( 1 ) : 
Surfaces of two parallelograms with common base and between two parallel 
straight lines , one is carrying this base , are equal in area. 


LII Corollary ( 1 ) 
The parallelogram and the rectangle with common base and between two 
parallel straight lines are equal in area. 


Е] Corollary (2) 
The area of the parallelogram - the length of the base x its corresponding height. 
In the opposite figure : 


Е Remark: 
In the opposite figure : 
If ABCD is a parallelogram » DF is the corresponding 
height of the base BC and DE is the corresponding height 
of the base AB › then : The area of the parallelogram 
ABCD = BC x DF = AB x DE 


Е] Corollary (3) 
The parallelograms with bases equal in length and lying on a straight line , while 
the opposite sides to these bases are on another straight line , are equal in area. 


Corollary ( 4 ) : 
Area of a triangle is equal to half of area of a parallelogram if they have a common base 


lying on one of two parallel straight lines including them. 


Ш Corollary (5) 
Area of the triangle = 5 of the length of the base x its corresponding height 


Theorem ( 2 ) 
Two triangles which have the same base and the vertices opposite to this base on 
a straight line parallel to the base have the same area. 


Е Corollary (1) 
Triangles of bases equal in length and lying between two parallel straight lines are 


equal in area. 


ЕА Corollary (2 ) 


The median of a triangle divides its surface into two triangular surfaces equal in area. 


С Corollary (3) 
Triangles with congruent bases on one straight line and have a common vertex are 
equal in areas. 

Е Theorem (3 ) 


If two triangles are equal in area and drawn on the same base and on one side of it » then 
their vertices lie on a straight line parallel to this base. 


LL] Remark 


If two triangles have the same area and they are included between two straight lines and 


their bases on these two straight lines are equal in length » then the two straight lines are 
parallel. 


Ш @ Unit (5): Lesson ( 1 ) :Similarity LC]. EL 


Definition 


ee 


It is said that the two polygons P, and P, (of the same number of sides) are similar if the | 
following two conditions are verified together : 
Their corresponding angles are equal in measure. 
The corresponding side lengths are proportional. 
In this саве > we write the polygon P, ~ the polygon Р, 
That means the polygon P, is similar to the polygon Р, 


ЕА Remark: 0 
A geometric fact: 


The two triangles are similar if one of the two following conditions is verified : 
ЕЗ The measures of their corresponding angles are equal. 


The lengths of their corresponding sides are proportional. 


LI] Remark: 


El The two right-angled triangles are similar if the measure of an acute angle in one of 
them is equal to the measure of an acute angle in the other. 

ИЛ The two equilateral triangles are similar. 

Ef The two isosceles triangles are similar if the measure of an angle in one of them 
equals the measure of the corresponding angle in the other. 


Ш CO Unit (5): Lesson (2): Converse of rn Theorem LL] LL 
We can state this theorem as follows : e——— 
In a triangle» if the square of the length of a side is equal to the sum of the squares of the 


lengths of the other two sides: then the angle opposite to this side is a right angle. 


Е Corollary : 
In A ABC › if AC is the longest side and if (AC) (АВ)? + (ВС)?, then m (Z B) # 90? 
and the triangle is not right-angled. 


The projection of a point on a straight line is the point of intersection of the 
perpendicular segment from this point and the straight line. 
If the point lies on the straight line» its projection on it is the same point. 


1 From the tables» we notice that: 
The length of the projection of a line segment on a given straight line (<) the length of 


the line segment. 


Le. N ; | | 
The projection of a ray on a straight line not perpendicular to it is a ray C . this 


straight line. 


i.e. 
The projection of a ray on a straight line perpendicular to it is a а point belonging 


to the straight line: 


i.e. 
The de unm of a straight line on а sind line not гера to it is a straight line. 


i.e. 


The projection of a straight line on a straight line perpendicular to it 1s the point of 


intersection of the two straight lines. 


Ш @ Unit( 5): Lesson (4): Euclidean Theorem LL Е 


In the right-angled triangle » the area of the square on a side of the right angle is equal 
to the area of the rectangle whose dimensions are the length of the projection of this 
side on the hypotenuse and the length of the hypotenuse. | 


In the following » we write the summary of the relations of Pythagoras’ theorem and 
Euclidean theorem : 


C 

(ВС)? = (АВ)? + (АС)? 
(AB) = (BC) - (АС)? 
(АС)? = (ВС)? - (АВ)? 


(DAY = DB x DC 


Ш Е Unit (5): Lesson ( 5 7; Classifying triangles according to their angles ЕД ЕД 


If the square length of the longest side equals the sum of the squares lengths of the 


other two sides › then the triangle is right-angled. 


[.е. 


If the square length of the longest side is greater than the sum of squares lengths 


of the-other two sides » then the triangle is obtuse-angled. 


If the square length of the longest side is less than the sum of squares lengths of 
the other two sides » then the triangle is acute-angled. 


HE To determine the type of an angle in a triangle » we compare between the square length 
of the side opposite to it and the sum of squares lengths of the other two sides. 

The greatest angle in measure in the triangle is opposite to the longest side. 

In any triangle » there are two acute angles at least. 


æ № All on laws Primary Stage 77 77 
Triangle : Area — 0.5 x Base * Height Area of triangle 


: Perimeter = SL1 + SL2 + SL3 


: Perimeter of equilateral = SL x 3 


Rectangle : Area= Lx W 
Area of Rectangle 


: Perimeter =(L+W) х 2 
: L = Area + W = 0.5 x P- W | : 
, Width Length 


:W-Area-L-70.5x P-L 


Square: :Area=LxL=0.5xDxD D : Diagonal = y Area x 2 
: Perimeter =L x 4 : L= /Агеа = Perimeter = 4 


Parallelogram : Area = Base x Height Area of Parallelogram 


Area 


Rhombus : Area = Base ( L ) x H = 0.5 x DI x D2 Area of Rhombus 


: Base = Area => Height 


: Height = Area + Base 


: Perimeter = length x 4 


:L-^4Area = Perimeter + 4 


Trapezium: Middle Base — BUB 
: A= MB x Н =ог 202. xH 


B1 =2 x MB- B2 
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In the two similar polygons their corresponding angles are ---------- in measure 


(a) equal (b) difference (c) proportional (d) alternatives 


The ratio between the lengths of two corresponding sides of two similar polygons is 
3:5 »then the ratio between their perimeters is 


(a) 5:2 қ (b) 5:3 (с)1:2 (4)3:5 


The ratio between the lengths of corresponding sides of two similar triangles 
is 3 : 5 and if the perimeter of the greater triangle 1s 60 cm. 


then the perimeter of the smaller is \ 
(а) 24 (b) 36 (d) 100 


І two polygons are similar and the ratio between the lengths of two corresponding 
sides is 1 : 3 and the perimeter of smaller polygon is 15 cm. » then the perimeter of 
the greater polygon 1$ =- cm. 


(a) 30 (DAS . (c) 60 (d) 75 


If the ratio of enlargement between two triangles equals 1 » then the two triangles are 
(a) congruent, (b) different. (c) right-angle. (d) coincide. 


If А АВС ~ ADEFand m (Z В) + m(Z C) = 70? thenm(Z D) = 
(a) 70? (b) 90? (c) 110? (d) 180? 


In the opposite figure : 

If AADE ~ A ABC ; then the length of BC in cm. equals ---------. 
(а) 3 (b) 4 | 

(c) 6 (d) 8 
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In the opposite figure : 

If A ADE ~ A ABC › then BC = 
(a) 6 (b) 8 
(c) 9 (d) 12 


If the projection of a line segment on a straight line is a point › then the line 
segment the straight line. 


(a) // (b) L (c)= Жу 


АВСР is square the projection of AD on BC 1S 5 
(a) AB (b) BC (c) CD 


If : AB // ХУ, then the length of the projection of Ap KY -- the length of AB 
(а) < (5) > (c) 7 (d) S 


A ABC is right-angled at B › BD L AC ;then the projection of BD on AC is 
(a) {А} (b) [Bj |. o tci (d) {D} 


If: AB L CD » then the length of the projection AB on CD equals 
(a) 1 (b) 0 (c) CD 


The projection of point (3 » 5) on the X - axis is 
(a) (5 » 0) (b) (0 > 5) (с) (0 » 3) (d) (3 ›0) 


The triangle whose sides have lengths 3 cm. » 5 cm. » 4 cm. is ==; 
(a) right-angled. (b) acute-angled. (c) obtuse-angled. (а) otherwise. 


In the triangle whose side lengths are 5 cm. » 4 cm. » 7 cm. > the greatest angle in 


measure 1$ 


(a) an acute (b) a right (c) an obtuse _ (d) a straight 


The triangle whose side lengths 6 cm. » 7 cm. and 3 cm. is 


(a) equilateral. (Б) obtuse-angled. (с) right-angled (d) acute-angled 


ABC is an acute-angled triangle in which AB = 6 cm. » BC = 8 cm. » then АС = cm. 
(a) 2 (b) 6 (c) 10 (d) 14 


In A ABC if (AB)? = (АС)? + (ВС)? › then (Z C) is 
(a) right. (b) acute. (c) obtuse. (d) straight. 


A ABC in which (АСУ? = (ВС) - (АВ)? » Then the angle A is 
(a)'acute (b) right (c) obtuse (d) straight 


In A ABC if (AB)? > (АС)? + (ВС)? » then (Z C) is ----- angle. 
(a) right (b) acute (c) obtuse (d) reflex 


In A ABC if (АС)? + (АВ)? < (ВС)”» then type of Z A is - 
(b) straight. (c) an acute. (d) right. 


” 


(a) ап obtuse. 


ABCD is a parallelogram » E € BC »then the area of 7 ABCD ---- The area of A EAD 
(a) the same (b) half (c) twice (d) third 


(b) 48 (c) 10 (d) 216 


The ratio between area of parallelogram and area of triangle if they have a common 
base and including between two parallel lines equals 
(а) І: 2 (01:3 (2:1 (d) 2:3 


The median of a triangle divides its surface into two -- 
(a) congruent triangles. (b) triangular surfaces equal in area. 
(c) isosceles triangles. | (d) right-angled triangles. 


The median of a triangle divides it surface into two triangles that аге ----- 


(a) equal in area (b) similar (c) different in area (d) congruent 


In the opposite figure : 

m (Z ВАС) = 90° , AD.L ВС, 
CD=2 em. Вр 26cm. 

» then AC = 

(a) 2 


In the opposite figure : 

If: YL = 4 cm. and LZ = 5 cm. » then XY = 
(a) 345 (b) 20 

(c) 9 (d) 6 
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In а triangle if the square of the length of a side 1s equal to the sum of the squares of 
the lengths of the other two sides » then the angle opposite to this side is 


с: Essay Problems : - 


In the opposite figure : 

A ABC is a right - angled at B >D is midpoint of AB » DE L AC 3 
s AB = 8 cm. › ВС = бет. 

Prove that : A AED — A ABC then find the length of DE 


In the opposite figure : 
m (AED) = m (4 B) » AD = 3 cm. 
s AE = 4.5 cm. and BD = 6 cm. 


(1) Prove that: A ADE ~ A ACB 
(2) Find the length of : CE 


In the opposite figure : 
AC // ED » AC 2 5 cm. 
› ВС = 4 cm. » ВЮ = 6 cm. »ED= 15cm. 
(1) Prove that : A ABC ~ A DBE 
(2) Find the length of each of : AB and BE 


In the opposite figure : 
DE // BC ,Ар = 6 cm. 


› BD =9 cm. and DE = 4 cm. 
(1) Prove that : A ADE ~ A ABC 
(2) Find the length of : BC 


In the opposite figure : 

А ABC ~ AADE » AE = бст. 
› AD = 7 cm. ›ВЕ=8 cm. 
Find the length of : DC 


In the opposite figure : 

ABC is a triangle in which : BD 22cm. | 
„Ср 28cm. ; AD = 4ст.› Ар Ё BC 
Prove that : m (Z BAC) = 90° 

In the opposite figure : 

ABC is a triangle. AD | BC 

If AD = 24 em. » AB = 26 cm. 

and AC =30 cm. 

Find : BC ; then calculate area of A ABC 


In the opposite figure : 

ABC is a right-angled triangle at A 

‚ AD ВС › BD29cm. › CD = 16 em. 
Find the length of each of : AB › АС › AD 


In the opposite figure : ABCD is a quadrilateral in which : АВ = 8 cm. 
› ВС = 9 cm. » CD = 12 ст. and AD = 17 cm. 

m (Z ABD) = 90? 

(1) Find the length of : BD 

(2) Prove that : Z C is a right angle 


D 9cm. B 


ub» 
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The sides lengths of one of two similar triangles are 3 cm. » 4 cm. » 5 cm. and the 


perimeter of the other triangle is 36 cm. find the side lengths of the other triangle. 


Determine the type of angle C in A ABC in which : AB = 7 cm. › BC = 3 ст. and 
AC = 5 ст. 


A 
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Prep ( 2 ) : Second Term ( 2016 ) 


lutions 


In AABC: * m(Z B) = 90" 


г. (АС)? = (АВ)? + (BC) = 64+ 36 = 100 

г. AC =10'cm. 

In AA AED» ABC : um (2 AED) = m (Z B) = 90* 
> Z Als a common angle 


-. m(Z ADE)= m(Z C) 
^ AAED ~ ДАВС (First req.) 


, АЕ ВУ Ар . ED_ 4 


шыш. m — = MEE PS 


"AB BC AC "^6 "ID 


E pa - 24 cm. (Second req.) 


10 
In AA ADE > АСВ: 
"mí(ZAED)2m(Z ABC) 
s Z Ais a common angle 
г. т (4 АрЕ) = м (4 С) 
^ A ADE ~ A АСВ (First req.) 
‚ AD. DE. АЕ 4.5 


``АС CB АВ "AC 9 
2 | 3х9 
.АС- is 
S CE=6-45=15 ст. (Second req.) 


=6cm. 


|In AA ABC › DBE: 


-- АС// ОЕ; СЕ is a transversal 

(4. С) =та( В) (Alternate angles) (1) 
>: AC II DE: AD is a transversal 

г. m(ZA)zm(Z D) (Alternate angles) (2) 
> m(Z ABC)2m(Z DBE) (V.O.A) (3) 
From (1) » (2) and (3) : 


г. A ABC ~ A DBE (First req.) 
_ 4 5 


— 
— gÀ „2 ЕЕЕ 


BE 1 


(Second req.) 
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| In AA ADE » ABC: 
е» DE // BC ‚АВ is a transversal 
. m(Z ADE) = m (Z B) (Corresponding angles) (1) 
‚ -- DE // BC › AC is a transversal 
7. m (Z AED) = m (Z C) (Corresponding angles) (2) 
From (1) and (2) : :: Z Ais a common angle 


'. A ADE ~ А ABC (First req.) 


. AD. DE _ АЕ 
"AB BC AC 


". ВС = 5 4 = 10 cm. 


> ДАВС ~ A ADE 
. АВ _ BC АС 
"AD DE AE 
_ 6x 14 
n AC== 
ОС = 12-7 = 5cm. 
... A ABD is right-angled at D 
г. (АВ) = (Ар)? + (DB)? = (4)? + (2)? = 20 
^" AADC is right-angled at D 
г. (АС)? = (Ар)? + (DC) = (4)? + (8 = 80 
In A ABC: «.: (АВ)? + (АС)? = 20 4-80 — 100 
» (BC)? = 100 
’. m(Z BAC) = 90° 
In ЛАВР: `~- m(Z ADB) = 90° 
.. (вр)? = (Ав) ®(АрЮ)”= (26? — (24)* = 100 
/. BD = 10 cm. 
s In A ACD: =. m(Z ADC) = 90° 
7. (CDP =(ACY — (AD)? 2 (30) - (24)? = 324 
^ СО = 18m. 
г. BC=CD+DB=18+10=28cm. (First req.) 


2. Area of A АВС = i x BCx AD 


т 1 x 28 x 24 = 336 ст. 
(Second req.) 

In A АВС: -: m(Z BAC) = 90° , AD L BC 

-. (AB = BD x BC = 9 x 25 = 225 

AD = 15 cm. 

‚ (АС)? = CD x CB = 16 x 25 = 400 

AAC = 20 cm. 

‚ (AD) = DB x DC =9 x 16 = 144 


= 12 cm. 


(The req.) 


(Q.E.D.) 


(The req.) 


In AABD: ' m(Z ABD) = 90° 
г. (ВО)? = (Ар)? – (АВ) = (17) - (8)* = 225 
-. ВО = 15cm. (First req.) 
In ABCD: · (BD)! = 225 
, (ВС)? + (CD)? = (9)? + (12)? = 225 
-. (Вр) = (ВСУ + (CD) 
- m (Z C) = 90° 
Let the two triangles be A ABC › А XYZ 
|" ДАВС ~ А XYZ 
. АВ ВС AC | Perimeter of A АВС 
XY YZ XZ Perimeter of A XYZ 
3x36 
12 


(Second req.) 


3 24M $ _ 127 rod 
— = = 36 jm, Y 9 cm. 


"XY. YZ XZ 

4x36 X36. | 
YZ- = т. s ХИ, = 12 = 15cm. 
(АВ) = 72 249 (BOY) + (AC)? = 3? + 52 = 34 
2. (ABY 5 (BOY. + (AC) 7. Z C is obtuse 
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Prep ( 2 ) : Second Term ( 2016 ) 


lutions 


In AABC: * m(Z B) = 90" 


г. (АС)? = (АВ)? + (BC) = 64+ 36 = 100 

г. AC =10'cm. 

In AA AED» ABC : um (2 AED) = m (Z B) = 90* 
> Z Als a common angle 


-. m(Z ADE)= m(Z C) 
^ AAED ~ ДАВС (First req.) 


, АЕ ВУ Ар . ED_ 4 


шыш. m — = MEE PS 


"AB BC AC "^6 "ID 


E pa - 24 cm. (Second req.) 


10 
In AA ADE > АСВ: 
"mí(ZAED)2m(Z ABC) 
s Z Ais a common angle 
г. т (4 АрЕ) = м (4 С) 
^ A ADE ~ A АСВ (First req.) 
‚ AD. DE. АЕ 4.5 


``АС CB АВ "AC 9 
2 | 3х9 
.АС- is 
S CE=6-45=15 ст. (Second req.) 


=6cm. 


|In AA ABC › DBE: 


-- АС// ОЕ; СЕ is a transversal 

(4. С) =та( В) (Alternate angles) (1) 
>: AC II DE: AD is a transversal 

г. m(ZA)zm(Z D) (Alternate angles) (2) 
> m(Z ABC)2m(Z DBE) (V.O.A) (3) 
From (1) » (2) and (3) : 


г. A ABC ~ A DBE (First req.) 
_ 4 5 


— 
— gÀ „2 ЕЕЕ 


BE 1 


(Second req.) 
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| In AA ADE » ABC: 
е» DE // BC ‚АВ is a transversal 
. m(Z ADE) = m (Z B) (Corresponding angles) (1) 
‚ -- DE // BC › AC is a transversal 
7. m (Z AED) = m (Z C) (Corresponding angles) (2) 
From (1) and (2) : :: Z Ais a common angle 


'. A ADE ~ А ABC (First req.) 


. AD. DE _ АЕ 
"AB BC AC 


". ВС = 5 4 = 10 cm. 


> ДАВС ~ A ADE 
. АВ _ BC АС 
"AD DE AE 
_ 6x 14 
n AC== 
ОС = 12-7 = 5cm. 
... A ABD is right-angled at D 
г. (АВ) = (Ар)? + (DB)? = (4)? + (2)? = 20 
^" AADC is right-angled at D 
г. (АС)? = (Ар)? + (DC) = (4)? + (8 = 80 
In A ABC: «.: (АВ)? + (АС)? = 20 4-80 — 100 
» (BC)? = 100 
’. m(Z BAC) = 90° 
In ЛАВР: `~- m(Z ADB) = 90° 
.. (вр)? = (Ав) ®(АрЮ)”= (26? — (24)* = 100 
/. BD = 10 cm. 
s In A ACD: =. m(Z ADC) = 90° 
7. (CDP =(ACY — (AD)? 2 (30) - (24)? = 324 
^ СО = 18m. 
г. BC=CD+DB=18+10=28cm. (First req.) 


2. Area of A АВС = i x BCx AD 


т 1 x 28 x 24 = 336 ст. 
(Second req.) 

In A АВС: -: m(Z BAC) = 90° , AD L BC 

-. (AB = BD x BC = 9 x 25 = 225 

AD = 15 cm. 

‚ (АС)? = CD x CB = 16 x 25 = 400 

AAC = 20 cm. 

‚ (AD) = DB x DC =9 x 16 = 144 


= 12 cm. 


(The req.) 


(Q.E.D.) 


(The req.) 


In AABD: ' m(Z ABD) = 90° 
г. (ВО)? = (Ар)? – (АВ) = (17) - (8)* = 225 
-. ВО = 15cm. (First req.) 
In ABCD: · (BD)! = 225 
, (ВС)? + (CD)? = (9)? + (12)? = 225 
-. (Вр) = (ВСУ + (CD) 
- m (Z C) = 90° 
Let the two triangles be A ABC › А XYZ 
|" ДАВС ~ А XYZ 
. АВ ВС AC | Perimeter of A АВС 
XY YZ XZ Perimeter of A XYZ 
3x36 
12 


(Second req.) 


3 24M $ _ 127 rod 
— = = 36 jm, Y 9 cm. 


"XY. YZ XZ 

4x36 X36. | 
YZ- = т. s ХИ, = 12 = 15cm. 
(АВ) = 72 249 (BOY) + (AC)? = 3? + 52 = 34 
2. (ABY 5 (BOY. + (AC) 7. Z C is obtuse 
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RULES OF GEOMETRY 
ЕЕ of ше; areas Por two parallelograms 


Ф 
* The altitude is a line segment » or the length of a line segment » giving the height 
of a polygon. 
In the opposite figure : 
ABCD is a parallelogram » 
F € CB such that DF -L СВ, 
E € AB such that DE L АВ, 
then : 
- The length of DF is the altitude (height) corresponding to the base BC 
- The lenght of DE is the altitude (height) corresponding fo the base AB 
Notice that: 
We can consider any side in the parallelogram ABCD is a base › then : 
е The altitude corresponding to the base BC is the same altitude corresponding to the 


base AD —— | 
* The altitude corresponding to the base AB is the same altitude corresponding 


to the base CD 


The perpendicular distance between any two parallel 
straight lines is constant » then : 


In the opposite figure : 
AE = XY = DF = LM and each of them is considered 
an altitude of the parallelogram ABCD corresponding to BC or A 


Surfaces of two parallelograms with common base and between two parallel straight 
lines » one is carrying this base » are equal in area. 
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Corollary ey 
D —E—P m Po 


The parallelogram and the rectangle with common base and between two parallel straight 
lines are equal in area. 


* In the opposite figure : 
The area of the parallelogram ABCD 
= the area of the rectangle AEFD 
(They have a common base AD 
and they are between the two parallel straight 
lines AD and BC ) 


Try to prove this corollary in the same way of proving the previous theorem. 


* 
Corollary £e 


The area of the parallelogram - the length of the base x its corresponding height. 
e ? 


In the opposite figure : © 

If ABCD is а parallelogram » DF is the corresponding 
height of the base BC and DE is the corresponding height 
of the base AB ; then : The area of the parallelogram 
ABCD=BCxDF=ABxDE 


PUES 


Corollary e 


The parallelograms with bases equal in length and lying on a straight line » while the 


opposite sides to these bases are on another straight line » are equal in area. 


Corollary 0 


Area of a triangle is equal to half of area of a parallelogram if they have а common Базе 
lying on one of two parallel straight lines including them. 
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Ye 
re 
Fig. (1) | Fig. (2) 


In each of the previous figures » the area of A BCE = 4 of the area of L7 ABCD 


Corollary o 


Area of the triangle = i of the length of the base x its corresponding height 


Any triangle has three sides seach of them is called a base and each base has a corresponding 
altitude » the straight lines carrying these altitudes intersect at one point as shown in the 
following figures : 


The acute-angled triangle The obtuse-angled triangle The right-angled triangle 


4“ 


~~, M 
They intersect at а point | They intersect at a point They intersect at the 
inside the triangle. |- outside the triangle. vertex of the right angle. 


If A ABC is right-angled at A and D C BC 
such that : AD -L BC 

Then the area of A ABC = i BC x AD= 
2 7 BCxAD = Т AB x AC 

>. BC x AD =AB x AC 
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Equality of the areas of two triangles 


* We knew in the previous lesson that : 


The area of the triangle — i of the base length x its corresponding height. ` 


According to this » we can say: 
If the lengths of the two bases of two triangles are equal and their corresponding 
heights are equal » then the areas of the two triangles are equal. > 


In this lesson » we shall study some different cases of the equality of two areas of two triangles. 


Theorem e» 


Two triangles which have the same base and the vertices opposite to this base on 
ee е» 
a straight line parallel to the base have the same area. e 


Important corollaries 


Corollary é? 


Triangles of bases equal in length and lying between two parallel straight lines are 
equal in area. > 


In the opposite figure : 


If AE // BC and BC = ЕЕ = XM > і | 
then the area of A АВС - the area of A DEF ЖАД 

= the area of A YXM РЕ. DC Б 
Notice that: В, = h, = h, 


Corollary е) 


The median of a triangle divides its surface into two triangular surfaces equal in area. 


In the opposite figure : 

If AD is a median in A ABC » 

then the area of A ABD = the area of AADC 

Notice that: The two triangles have the same height h and BD - DC 
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Corollary e 


Triangles with congruent bases on one straight line and have a common vertex are 
equal in areas. 


In the opposite figure : | e N 

; © 

The area of A NAB = the area of A NCD e 

Notice that : 

The two triangles have the same height (h) and AB = CD D C B қ. 
© 


In the opposite figure : 


If BD = 4 EC › then the area of A ABD = 4 | te ae ats AC РИ Ф 


If two triangles are equal in area and drawn оп the same base and on one side of it » then 
their vertices lie on a straight line parallel to this base. 


If two triangles have the same area and they are included between two straight lines and 
their bases on these two straight lines are equal in length » then the two straight lines are 
%» 
parallel. 
1 In the opposite figure : 
If B »C : D and E are on a straight line » 
BC = DE › the area of A ABC = the area of A FDE 


, then AF // BE 


In the opposite figure : | 
If C C AF »DEBE :AC- DE: 
the area of A ABC = the area of A FDE 
‚ then AF // BE 
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Areas of some geometric figures 


A 


* The rhombus is a parallelogram whose sides are equal in length. 

І.6.е AB// DC › AD // BC e АВ=ВС = CD- DA 

* The two diagonals of the rhombus are perpendicular and bisect each other. 

i.€.¢ AC LBD e АМ = СМ ,ВМ= М. 
^" 


D 


Remark 


“Тһе square is a rhombus with two equal diagonals in length. 
г. The area of the square = i of the square of the length of its diagonal. 
Б ч — 
б 
It is a quadrilateral in which two sides are parallel. 
* The two parallel sides are called the bases of the trapezium. 
* The other two sides are called the two legs of the trapezium. 


* The trapezium has one height only which is $e perpendicular distance 


between its two bases (h) > 


If the two legs of the trapezium are equal іп length; then it is called an isosceles trapezium. 
The following are the properties of the isosceles trapezium : 


"um ’` 


(1) The two base angles of isosceles trapezium are equal in measure. 
In the opposite figure : 

If AD // BC and AB - DC; 

then : 


m (Z B) 2 m (Z C) and m (Z A) 2 m (Z D) 
(2) The two diago n Is of the isosceles trapezium are equal in length. 


In the opposite figure : 2 
If AD // BC and AB = DC; 
then AC = BD 
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Notice that: 


of its two diagonals. 


to its two parallel bases. 


ati the SIUE 


2 


of its three sides 


| The sum of lengths of two 
— adjacent sides x 2 
сү 1+6) 


> AN зара + Width) 
| “ч [ =2(+%) 


— | 8йе1епивх4=4/ 


Side length x 4 = 4 l 


The sum of lengths 
of its sides 


The sum of the lengths 


(3) The isosceles trapezium has only one axis of symmetry which is the perpendicular 
bisector of its bases. 


The axis of symmetry of the isosceles trapezium passes through the point of intersection 


* A right trapezium is a trapezium whose one of its legs is. perpendicular 


* [n this case » the length of this perpendicular leg is the ешм 


The length of the middle base = 1. the sum of the two lengths of the two parallel bases. 


2 of the base length x height 
= i (xh 


The base length X height 


Length x Width 
=(xw 


queni of side length = { * 
ort of the square т " ін 


length - 1 


аа length x height = / x h or 
1 the product of the ibm of the 
two diagonals = ln XT 


1 the sum of lengths of the two 
parallel bases x height 
= (d «bxh 
or the length of the middle base x height 
=(xh 


Final Revision [Rules + Questions + Answers] Geometry 2" Prep. 274 Term [8] 
Similarity 
Similarity of two polygons 


It is said that the two polygons P, and P, (of the same number of sides) are similar if the 


^ & 
following two conditions are verified together : e 


Я А & 
Their corresponding angles are equal in measure. 


Their corresponding side lengths are proportional. 
In this case » we write the polygon P, ~ the polygon Р, | 


That means the polygon P, is similar to the polygon P, 
в 
In the opposite figure : P 


8non»-nco» 
m(Z B)2m(Z Y) 


»m(ZC)=m(ZZ) 
m(Z D)=m(ZL) 


ЕЗ Р2— 
The measures of the corresponding angles аге equal. 


BC CD DA 
B: - YZ ZL px AN, 


“> 
The lengths of the corresponding sides are proportional 


» then from Bn and BJ › we deduce that : the polygon ABCD ~ the polygon XYZL 


In the two similar polygons P, and P, з the constant ratio among the lengths of the 

corresponding sides of P, and P, is called the ratio of enlargement or the drawing scale. 
_ Tf the constant ratio is : p 

* Greater than 1 » then the Шр! P, is an enlargement to the polyzoa P, 

е Less than | › then the polygon P. isa minimizing of the polygon P, 

° Equal to 1 › then the о P, is congruent to the polygon P, 
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нм 


In order that two polygons are similar » the two conditions should be verified together and 
verifying one of them only is not enough to be similar. 


For example: 

* The square and the rectangle are not similar polygons although the measlires of their 
corresponding angles are equal (each of them is a right angle) but their corresponding 
side lengths are not proportional. 

* So the square and the rhombus are not similar polygons although their corresponding side 
lengths are proportional but the measures of their corresponding angles are not equal. 


In the square » each angle is a right angle but in the rhombus that doesn't exist. 
& 


The congruent polygons are similar but it is not PEN similar polygons are congruent. 


Remark bd ТЕРІ 


padi be kept in giving names. of similar polygons 
that to help u us s finding the proportion: al : | sides lengths and the equal angles i in measures. — — 


асы 


For exempli: 
If we write P, (ABCD) is similar to P, (XYZL) » 
then we deduce directly that : 

АВ _ BC " CD _ DA 


Ø m (ZA) =m(ZX)>m(ZB)=m(ZY)> 
m(ZC)2m(ZZ)»m(ZD)zm(Z 1) 


The ratio between the perimeters of two similar polygons - the ratio between the lengths 
of two corresponding sides. 
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Similarity of two triangles 


* We knew that for two polygons in order to be similar» two conditions should be 
verified together» one of them is not enough to say that the two polygons are similar. 


But in triangles» the following fact shows that the two conditions will be verified. 
together if one of them is verified. b 
б, 
A geometric fact : 


The two triangles аге similar if one of the two following conditions is verified : 
я The measures of their corresponding angles are equal. 
The lengths of their corresponding sides are proportional. 


For example: 


e 
Л А 
* [n the opposite figure : 
- 
A ABC ~ A DEF because : ») PA 
m(Z A)2m(Z D): г А 4 А 
Re 


m(Z B)=m(ZE) > 
т (4 C)2m(Z Р) 


As a result for their similarity » we find that : 


A B СВ B Е 


ü The. two right-angled i ian se Буз similar if the measure of an acute angle i in one of 
them is equal to the messed of an acute angle i in the other. 

B The two equilateral indes are similar. 

Bg J The two isosceles triangles are similar if the measure of an angle in one of them 


equals the measure of the corresponding angle in the other. 
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Converse of Pythagoras theorem 


We studied Pythagoras' theorem last year. 


In the following » we will remind you of what you have studied. 


If ABC is a right-angled triangle at А» then (BC)? = (AB)? + (АС)? 


Now we shall study the converse of Pythagoras' theorem. 


"€ 


The converse of Pythagoras’ theorem > 


In A ABC ; < 
if (АВ)? + (AC) = (ВС)? , 
then т (Z A) = 90? 


We can state this theorem as follows : -—— — — —— —— ————— 
In a triangle, if the square of the length of a side is equal to the sum of the squares of the 
lengths of the other two sides» then the angle opposite to this side is a right angle. 


Corollary Ж > — — —— — — — —— 


In A ABC 5 if AC is the longest side and if (AC)? z (AB? + (BC)?; then m (Z В) = 90° 
and the triangle is not right-angled. 


Projections 
ie The projection of a point on a straight line 


* [n the opposite figure : 


L is a straight line» the two points 

Ф 
A and В аге not belonging to the straight line L 
Draw from A the ray АА .LLto cut Lat А 


Then draw from B the ray BB LL to cut Lat B 


— Generally 


The projection of a point on a straight line is the point of intersection of the 


perpendicular segment from this point and the straight line. 


If the point lies on the straight line» its projection on it is the same point. 
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In the opposite figure : 
The point A is the projection 


»p-----» 


of the point A on the straight line BC 


б The projection of a line segment on a straight line 


Generally 


The projection of a line segment on a given straight line is the line segment whose two 
endpoints are the projections of the two endpoints of the main line segment on this straight line. 


The shape The line segment | Its projéction on L The relation 


AB 
— 


From the table, we notice that : 


The length of the projection of a line segment on a given straight line (S) the length of the 
line segment. 
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€ The projection of a ray on a straight line 
In the opposite figure : 


AB isa given ray › L is a given straight line in the same 
plane. If A is the projection of A on the straight line L » B is 
the projection of B on the straight line Ls 

then the ray AB is the projection of the ray AB on the 
straight line L 


If D GAB » DE AB and if D is the projection of D on 
the straight line L» then D EAB, D Ф AB 


The projection of a ray on a straight line not perpendicular to it is a ray C this straight line. 
=> 


In the opposite figure : 


If AB L the straight line L, then the projection of AB 
on the straight line L is the point C 


The projection of a ray on a straight line perpendicular to it is a point belonging to the. . 
straight line. & mF 


© The projection of a straight line on another straight line 


In the opposite figure : 


The projection of AB on the straight line L 
is the straight line AB or the straight line L 


In the opposite figure : 


If AB L the strai ght line L » then the projection 
of AB on the straight line L is the point C 


The projection of a straight line on a straight line perpendicular to it is the point of intersection 
of the two straight lines. 
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Euclidean theorem 


In the following » we write the summary of the relations of Pythagoras' theorem and 
Euclidean theorem : 


LN 
C B 
(ВС)? = (АВ)? + (АС)? 


(АВ)? = (BC)? - (АС? 
(АС)? = (ВС)? - (АВ)? 


А 
$ 
к 
QR ace RE 7B 


(DAY = DB x DC 


Classifying triangles according to their angles 


To determine the type of an angle in a triangle » we compare between the square length 
of the side opposite to it and the sum of squares lengths of the other two sides. 
The greatest angle in measure in the triangle is opposite to the longest side. 


In any triangle » there are two acute angles at least. 


In any triangle (right » acute or obtuse-angled triangle) » we find that : 


The length of any side of the triangle is greater than the difference between the lengths of 
the other two sides and less than the sum of their lengths. 


i.e. If ABC is a triangle › then: 
e BC— AC < AB < BC- AC 
e AB- AC < BC « AB +АС 
e AB— BC < AC « AB + BC 
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(1) Complete the following: 


& 
2) Two triangles which have the same base and their vertices opposite 
to this base on a straight line parallel to the base are in area. 


3) The area of the rhombus whose diagonals 12 cm, 8 cm equals 


& 
“» 


4) The median of a triangle divide it into two triangle ........ in the area, 

5) The area of trapezium whose parallel base 6 cm, 10 cm and height 

5 cm. equals е: 

6) If two triangles have equal areas-and drawn on the same base 
and in one side of it then ..... ll... 

7) Surface of two parallelograms with common base and between 
two parallel lines ....... та 

8) The median of a triangle divides its surface into 

9) Area of the parallelogram equals 

10) Triangles of equal bases in length and lying between two parallel 
lines are equal in ............... 

11) The area of the rhombus whose diagonals X cm, Y cm is 

12) The area of the right angled triangle whose sides length of the 
right angle are 6 cm , 8 cm equals 

13) The area of the trapezium whose middle base 9 cm and height 


6 cm equals 
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14) The measure of base angles of an isosceles trapezium are ..... 

15) The lengths of two adjacent sides in a parallelogram are 9 cm, 
6 cm and the smallest height is 4cm then the length of the other 
height is 5 

16) The height of trapezium whose parallel base are 5 cm, 7 cm and 
area of 42 ст? is 


17) The area of rhombus whose perimeter is 20 cm and height 4 cm 


18) The length of the diagonal of a square of area 50 cm? equals .... cm. 

19) The length of side of a square whose area equals the area of a 
rectangle with dimensions 9 cm , 16 cm = 

20) The length of the middle base of a trapezium whose area = 30 cm* 


and height 5 cm equals 


(2) Choose the correct апзмег:- 


1) The length of the base of a triangle whose area 30 cm’ and height 
6 cm.... e 
a)5 b) 10 c) 15 d) 20 

2) The length of the two adjacent sides in a parallelogram are 7 cm, 
5 cm and the length of its smallest height is 4 cm then the area 
of the parallelogram equals 
a) 35 b) 25 c) 28 d) 49 

3) The area of trapezium whose middle base length is 10 cm and 
height 8 cm equals 
a) 80 b) 60 c) 40 d) 20 
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4) The quadrilateral whose area equals half square of its diagonal is 


a) parallelogram Б) rectangle с) rhombus d) square 
5) The diagonals of an isosceles trapezium X 
a) congruent b) perpendicular ^ 
C) bisect each other d) parallel 
6) The area of rhombus whose diagonals length are 6 cm, 8 cm 
equals ) Y 
a) 2 ст? b) 14 cm? d) 24cm? d) 48 cm? 
7) The ratio between area of parallelogram and area of triangle if 
they have a common base and including between two parallel 
lines equals E 
а)1:2 b)1:3 а)2: 1 d)2:3 
8) If the area of a square 18 cm tf en length of its diagonal is ... 
a) 36 b) 12 c)9 d)6 
9) If two triangles area equal in area and drawn on same base and 
in one side of it then their vertices lie on a straight line. 
a)perpendiculartothisDase. b) bisect this base 
c) parallel to this базе d) intersects the base. 
10) The quadrilateral whose area equals the square of its side length is... 
a) parallelogram b) rectangle 
c) rhombus d) square 
11) The area of the rectangle whose dimensions 5 cm, 4 cm is .... 
a) 9 cm* b) 10 cm* c) 20 ст” d) 40 cm? 
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12) The side length of a square whose area equals the area of a 
parallelogram of base length 8 cm and corresponding height 
4.5cm equals 
a) 6 cm b) 13 cm c) 18 cm d) 36 cm 

13) The median of a triangle divides its surface into two triangles T 
a) congruent b) equals in area 
c) isosceles d) right angles) 

14) The perimeter of the square whose area 81 ст” = 

а) 24 b) 8 c)9 Уе d)36 


15) If the area of a rhombus is 24 cm’ and the length of one of its 


... СТ. 


- 

diagonal is 6 cm then the length of the other diagonal is 

а) 4 ст b) 8 ст с) 10 ст d) 12 ст 
$ 


& 


(3) Essay Questions:- 

ABCD is a rectangle, ABEO is à parallelogram, 
AB = 3 cm, BC = 10 cm 

Find with proof: the area. of А AXO 


(2) In the opposite figure: 

AD //BC , X midpoint of BC prove that: 

(i) Area of A AMB = area of A DMC 

(ii) Area of shape ABXM = area of shape DCXM 
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(3) The area of a trapezium is 88 cm’, its height is 8 cm and the 
length of one of the two parallel base 10 cm, find the length 
of the other base. 


(4) In the opposite figure: 
AD // BC area of A АХВ = area of A DYC 


Prove that: XY // AD 


(5) In the opposite figure: 

ABCD , AEOD area two parallelograms | 

AE n DC = {X} Ў 

Prove that > 

Area of A ABX equals area of A DOX 

X 

(6) Two pieces of land have equal areas, one of them has the 
shape of a square and the other has the shape of trapezium 
with two parallel bases of lengths 7 m, 11 m and height of 
4m find the perimeter of the square land. 


(7) In the opposite figure 
If area of (A ADC) = are of (A AEB) 


Prove that DE // BC 


A 
f —— 
К 


Final Revision [Rules + Questions + Answers] Geometry 2™ Prep. 274 Term [20] 


(8) In the opposite figure: A 
AX is a median in A ABC 


, Y € AX , BY , CY are drawn prove that 
area of (A ABY) = area of (A ACY) 


(9) In the opposite figure: 
AD // BC , AC n BD = {М} 
X,Y € BC such that BX = CY 
Prove that: 
area of shape ABXM - area of shape DCYM 
& 
(10) ABCD is a parallelogram in which DE L BC, DO 1 AB 


if AB = 4 cm, BC = 6 cm, ОЕ = 3 cm find the length of DO 
е» 
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First : Complete the following: 

1) If AB 1 BC then the projection of AC on BC is | 

2) In A ABC if (АВ)? = (ВС)? + (АС) then m (Z .......) = 90° 

3) The two polygons are similar to a third are ........... 

4) The two triangles are similar if its corresponding angles are 
in measure. 9 

5) ABC is a right angled triangle at B in which AB = 5 cm, ВС = 12 ст 
then AC = © 


6) The projection of a point which belongs to a straight line on this line 


> 
Ф 


7) In A ABC if (АС)? + (АВ)? < (ВС)? then angle А is 
8) In A XYZ if (2Х) + (YZ)? > (XY) then angle Z is 
9) In the opposite figure: 2 


^ ABC is right angle triangle at B, BD 1 AC 


a) The projection of AB.on AC is 
b) (AB) = AD ъъ... 

c) (BD)? = AD x 

d) (BC)? = CD x 

e) A ABC ~ A 
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10) In the opposite figure: 
If A AED ~ ^ ABC, AD = З ст, AE =4 cm, 
BC = 10 cm , BD = 5 cm then 


12) The triangle of side length 3 cm, 4 cm, eris angled triangle. 
13) Two triangles are similar one of them has sides length 9 cm, 12 cm, 
16 cm and the perimeter of the other 148 cm then side lengths of 
the other triangle are ......... "s лы. %....... 
- T 


Second: Choose the correct ans wer: 


1) If A ABC ~ A DEO, АВ = < DE then the perimeter of A ABC 
the perimeter of A DEO. 
т 1 
b)2 с) = 
2) The length of the projection оѓ a given line segment 
length of the original line segment. 
a)» b)» с) < 9) < 
3) ABC is an obtuse angle triangle at A in which AB = 5 cm, ВС = 8 ст 
then AC = | 
а)5 d) 13 
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4) The triangle whose sides length are 3 cm, 4 cm, 5 cm its area = ... cm? 


a) 12 b)10 c)8 d) 6 
5) If the ratio of enlargement between two similar triangles equals 
then the two triangles are congruent. 
b)2 c) 0.5 d) 0.25 
6) A ABC in which (АС)? = (ВС)? - (АВ)? then angle A is» 
a) acute b) right C) obtuse. 24) straight 
7) The triangle whose sides length are 5 cm, 12\cm) 13 cm its area 
- 
b) 32.5 c) 78 d) 144 
8) A ABC is obtuse angle triangle at B and AB = 3 cm, BC = 5 ст 
then AC = 
a) 8 cm b) 7 cm С) 15 cm d) 4 cm 
9) In the two similar polygons their corresponding angles are 
in measure. a 
a) equal b) difference - C) proportional d) alternatives 
10) The perpendicular segment drawn from the right angle of a 
triangle to the hypotenuse divides it to two triangles. 


a) obtuse angle b) acute angle 


M 
C) equal's sides triangle d) similar 


11) ABC is a triangle in which AD 1 BC then the projection of AB on 


c) AC 
12) A ABC in which (АВ)? + (ВС)? < (АС)? then Z B is 


a) acute b) right с) obtuse d) reflex 
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13) The diagonal of a square whose area 50 cm* equals 
a) 10 cm b) 20 cm с) 30 cm d) 
14) A ABC in which (АВ)? = (АС) + (ВС), т (Z B) = 40° then 


d) 130* 


15) In the opposite figure: 
If A ADE ~ ^ ABC then the length 
of BC in cm equals 
a)3 
c)6 d) 8 


Third: Essay question: 
(1) Determine the type of the angle B. in AABC in each of the 
ч & 


following: 

ajJAB-7cm , BC=126m , АС=8ст 
b) AB=5cm ; BC = 8 cm AC = 11 cm 
c) AB = 6 cm ВС = 3.6 ст , АС = 4.6 ст 


(2) In the opposite figure: | 
AD // BC, AD =4 ст, ВС = 8 ст, 
АЕ = 3 cm, ED =2 ст 
i) Prove that A AED ~ A CEB 
ii) Find the perimeter of ^ EBC 
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(3) In the opposite figure: 
AB=3cm,BC=4cm, 
AD = 13 cm, CD = 12 cm 
m (Z B) = 90° 
Prove that m (Z ACD) = 90° 


(4) In the opposite figure: 
ABC is right angle triangle at B, 
D is the midpoint 
of AB, DE L AC , AB = 8 cm, BC = 6 cm ;1 
Find the length of DE Y 


(5) In the opposite figure: 
ED = 1.8 cm, DC = 3.2 cm 
e 
Find the lengths of each AC , AD 


(6) In the opposite figure: _ 
ABCD is quadrilateral. in which 
m (Z ABD) = 90*, m (Z BCD) = 90°, 
m (Z ВОС) = 30°, 
AB = 3 ст, AD= 5 cm find BC 
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(7) In the opposite figure: 
ABCD is a quadrilateral in which m (2 C) = 90° 
АВ = AD = 13 cm, BC = 6 cm, CD = 8 cm 
E is midpoint of BD 
Find the area of the shape ABCD 


(8) In the opposite figure: 
The polygon ABCD 
is similar to the polygon XYZN , 
AB=6cm,BC=4cm , 
CD = 9 cm , DA = 10 cm 
‚ ZN = 8 cm find the lengths of XY, YZ , XN 
Ф 
(9) Іп the opposite figure: = 
i) Prove that A ABC is similar л ОВЕ 
ii) Find the length of BC , DE 


Ф 


(10) In the opposite figure: 
ABCD is.a rectangle DE 1 AC 
, DE intersect AC at O and intersect BC at E 
If AB = 15 cm, AD = 20 cm 
Find the lengths of each AO , CE 
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(11) In the opposite figure: 
i) Find the length of projection of AY on XE 
ii) Find the length of XO , AO 


(12) In the opposite figure: 
A DBA ~ A АВС, т (4 BAC) = 90° 
Prove that: AD 1 BC 
Find BD if AB = 8 cm , AC = 6 cm 


(13) A piece of land has a rectangle shape whose length twice 


its width and its area 200 meter square is drawn by a scale 
1:200 find the dimensions of this land at the drawing. 


- 
© 
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(1) Complete: 
2 
1) 30 cm P 
3) 48 ст? 


5) 2 (6 + 10) x 5 = 40 cm? RN 


6) Their vertices lie on a straight li arallel to this base. 


qual. 


equal. 


7T) one is carrying this base are equal in area. 
8) Two triangular surface | геа. 


9) the length of the base X its corresponding height. 
10) Area. N 11) i XY ст? 


; 
v—UA | 13)9 x 6 = 54 cm? 


14) equal in measur ғ 15)6 ст. 
16) the middle base --(5%7)-бст 
Н = 42%6<7 cm. 
17)b=20+ 
А=5х 


18) 10 ст. күм 
19) А. Өг le = 9 x 16 = 144 cm? 


S. of square = 4144 = 12cm. 
20) 30 + 5 = бст. 
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(2) Choose the correct answer:- 
1) (b) 2) (c) 3) (a) 4) (d) 
5) (a) 6) (c) 7) (c) 8) (d) 
9) (c) 10) (d) 11) (c) 12) (d) 
13) (b) 14) (d) 15)(b) | 


(3) Ф 


(1) Proof: ~ ABCD is a rectangle, АВЕО i llelogram 
[  ]ABCD, / 7] АВЕО пауе-соттоп base АВ 
- Area of [__] ABCD = Are 3E авео 
> AB=3cm,BC=10cm 
- Area of [__] АВС 


‚ AO // BE 
òf 7 ABEO 
30 = 15 cm 


(2) Proof: ~ AD // BC 
In A ACD , B have common base AD 
- Area of = Area of A ADB (1) 
. of A AMD from (1) 
MC = Area of A AMB (2) 


(3) 


Adding (2) & (3) 
- Area of the shape DCXM = Area of the shape ABXM 
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(3) Area of trapezium = Н (b; + bs) xh 
88 = - (10 + b) x 8 
b= 12 cm 


(4) -AD//BC 
In A ADB ‚А ADC have common 


- Area of A ADB = Area of A ADC 

~ Area of A AXB = Area of A оой: 
subtracting (2) from (1) SEN 

- Area of A ADX = Area Т, 
have a common base AD 


ФР 


v) 


Т“ 
> ABCD , AEOD a o parallelogram 


, AD is a common base 
г. Area of | = Area of /  / AEOD 
subtractin e e figure AECD from (1) 


- Area of A rea of ADCO 

OC "EB. 

- in A XCO À XEB have common vertex X 
‚ ЕВ = CO 

- Area of A ХВЕ = Area of A XCO 

Adding (2) & (3) 

- Area of A ABX = Area of ^ DOX 
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(6) Area of trapezium = (бі + bs) xh 
=> (7+ 11) x4 
= 36 cm’. г 
Area of square = 36 cm’. NA 
$ = 36 =6cm. 


Perimeter of square = 6 x 4 = 2 


+ 
(7) Proof: - Area of AADC = A AEB 
E from both side 
of A DEB 


- A. of A YBX = A. of A YXC 
subtracting (2) from (1) 
^. A. of A ABY = A. of A ACY 
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(9) Proof: - Іп A ABD, A ACD 
AD // BC , AD is a common Базе . 
~ Area of A ABD = Area of A ADC (1) 
By subtracting Area of A AMD from a e 
- Area of A AMB = Area of A DMC (2) 
тА MXB , А MYC 
M is a common vertex, XB = YC E 
~ Area of A MXB =A. of A MYC 
Adding (2) & (3) г 
г. Area of shape ABXM = f shape DCYM 


(3) 


* 


(10) Area of parallelogram 
=b,xh,=3x6=18cm 
A = bz x hz = 4 х hy =18 сп 


h (DO) = 18*4-45cm ^. 
«ў 

XS 

К 
Bi 
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First: Complete: 
1) BC 2) (46) 
4) equal 5) 13 cm 
7) obtuse 8) acute 
9)a)AC БАС  c)DC  d)CA . 


10) a) m (Z ACB) b)m(ZEAD) c 
11) 60 cm? 12) right E 


13) 36 cm , 48 cm, 64 ст SEN 


Second: Choose: T 
1)d 2)c 3)a d 
6)b 7)a 8)b a 
11)a 12)а ы 13)а | 14)b 

Third: Essay Question БҸ 


a) obtuse b) obt C) obtuse 
5 ansversals 


2 т (20) = 


3) similar 
6) same point 


) A ADB - ABDC 
d)2cm 


m(ZA)=m alternate angles — (1) 


~ DB n AC= 
= m (Z DEA) = m (Z BEC) V.O.A -+ (2) 


From (1) & (2) 
г. ЛАРЕ ~ A CBE 


‚ AD БЕ AE _ PofAADE 


'" CB BE СЕ  PofACBE 


Final Revision [Rules + Questions + Answers] Geometry 2"? Prep. 274 Term [34] 


44243 
P.of ACBE 


In A ABC: ~ т (2 B) = 90° ы 
-. (АС)? = (АВ)? + (ВС)? v goras) 
AC =./(3)? + (4)? = 5 ст 
In A ACD ~ 
t 
44 


-(ADy —-(13) = 169, 
(АС)? = 25 „Се = 
г. (АР)? = (АС)? + (Ср)? 


-. m (2 ACD) = 90° (со of Pythagoras theory) 
In A ABC: ~ (4 B) m 


-. (АС)? = (AB)? + (всу = 64 + 36 = 100 
г. АС = 10 cm х 

‚Оз the midpoint of 

+. AD=D гот 

In AA АЕ de 


т (Z AED `0 B) = 90° (given) 


, 2 Ais on 
г. т (2 ADE) = т (4 АСВ) 


7. А AED ~ A ABC 


‚ БЕ Ар 


` CB AC ы 


7 ОЕ = 22 = 2.4 ст 


1 
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(5 InAABC: 
-mí(zZA)290* , ADLCB 
- (АС)? = CD x CB = 3.2 x 5 = 16 (Euclidean theorem) 
АС = 4 ст г 
(АБ)? = DB х DC = 1.8 x 3.2 = 5.76 
AD = 2.4 cm “у 
Ф 
In А ABD: ~ т (4 B) = 90° 
-. (BD) = /(5)? — (3)? = 4 cm (Pythag h 
In A BCD: > m (4 C) = 90° , т (Z СОВ} - 30° 
:СВ-5ВО--х4-2ст 


In A BCD: ~ т (Z C) = 90° г 
г. BD = (BC)? + (CD)? = + (8)? = 10 cm 


In A ABD: Eis a midpoint of BD , AB = AD (Pythagoras Theorem) 
- AE 1 ВО, ЕВ = 5с 
г АЕ = (AB)? — (EB)? = ./С13)2 — (5)? = 12 ст 
“Тһе area of the qu teral ABCD - 
a of A BCD + Area of ^ ABD 
+ - BD x АЕ 
x 10 х 12 = 24 + 60 = 84 ст? 


еогет) 
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(9) -АСЛЕО, AD & CE are transversals 
«m(ZA)s m (ZD) 
m (< C) = m (< E) alternate angles — (1) _ 
< BD n CE ={B}, -. m(ZABC) = m (7 EBD) МОА — (2) 
From (1) & (2) 
^ A ABC ~A DBE 


(10) In A ABC: ~ (4 B) = 90° 


<. АС = J(AB)? + (BC)? = 


In A ADC: « (Z D) = 90° 
мад 
г (ОА) = AO х VS n Theorem) 


207 


. АО = = 16 ст 


^ po = вк 20 X13 = 12 cm 


> A DCE is rig A atC ,CO 1 DE 
DN 


> (Ср)? = DE = ©® = 18.75 cm 

ОЕ = 18.75 - 122 6.75 cm 

(CE)? = EO x ED = 6.75 x 18.75 = 126.5625 cm? 
CE = 11.25 cm 
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(11) ~ XY is the projection of AY on ХЕ, A AXY is right angled 
^. (XYY = (АУ) - (АХ)? = 100 - 64 = 36, XY = 6 cm 


АХ XXY — 6x8 


-XD 1АҮ,ХО- = “f=48om р 


(АХ)? = AF wes coe cm 
* A ABC is right angled at А, ыр = 10 cm 
тА ОВА ~ А АВС, . т (4 BDA) = 90° 


„Ар ВС, - (BA? = ВО х = 


(13) Let the real length be = 2x , 
x= 10 ст, 2х = 20 m 


Length in drawing = ——— DL-RIL 


Width in drawing = beds 1:200 
A 
xy 
> 
B 


AREAS 


ГЕ In the opposite figure: 


ABCD is a parallelogram in which DC = 50 cm. , ЕЕ DC where GE .L DC 


‚ AF L BC, AF = 24 cm. , GE = 30 cm. , Find: 


The area of the parallelogram (Z) the length of AD 


b SOLUTION 
1] the area of 7 = AB СЕ = 50 30 = 1500 ст: 


21-: thearea of 7 = BC x AF = 24 ВС = 1500 ст? 


,. ВС = 1500 - 24 = 62.5 cm. 


^F! Inthe opposite figure: 
AB // DE ,XandYc AB , XDEY is a rectangle and AD // BE | 
Prove that : the area of the figure ABMD = the area of the fig re Х) 1 
[2] Find : the area of the figure ABED | | 


E 12cm. D 


(3] If: AD 2 30 cm. Find : the length of the perpendicula 
> SOLUTION 
T) “: AD // BE and AB // DE г. ABED is a parallelogram. 
/7 ABED and С XYED in which { DE is a common base , DE // AY } 
г. The area of /7 АВЕО = the area of CI XYED Subtracting the area of A MED from the two sides 
г. the area of the figure ABMD = the area of the figure XYEM 
2] ` The area of 7 XYED = length x width = 24 x 12 = 288 ст. 


2. The area of /7 ABED = 288 cm’ 


[3] The area of /7 АВЕО = AD x BF 
,. 30 x BF = 288 .. ВЕ = 288 = 30 = 9.6 cm. 


E 12cm. D 


ЕЙ — Inthe opposite figure : 


AC // XY and F is the midpoint of XY. 
Prove that : the area of ^ ABF - the area of ^ CBF 


> SOLUTION 
In A AFX and A CFY {ЕХ = БҮ, XY // AC andF є xy ] 
2. the area of Л AFX = the area of A СЕҮ (1) 
' BE isa midpoint in ^ BXY г. the area of A BFX = the area of A BFY (2) 


Adding (1) and ©) we deduce : the area of A АВЕ = the area of A CBF 
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ЕШ inthe opposite figure : A 
ABC is a triangle with a median AD ‚ЕЕ AD , draw BE and CE 
Prove that : The area of A ABE = the area of A ACE 
> SOLUTION " ы с 


- AD isa midpoint in A ABC г. the area of A ABD = the area of A ACD 
"г ED isa midpoint in A EBC г. the area of A EBD = the area of A ECD 


Subtracting (2) from (1) we deduce : the area of A ABE = the area of A ACE 


О, 
@ 
Е 
==) In the opposite figure : 
AD // BCand AC N BD = { м } Disa midpoint of EC м А 
Prove that : The area of Л MDE = the area of ^ AMB | 
р SOLUTION 


In A ABCand A DBC { CB isa common base , AD // ВС } ы 


PA o 
г. the area of A ABC = the area of A DBC Subtracting the area of A MCB from the two sides 
7. the area of A AMB = the area of A DMC (1) 
> MD isa midpoint in ^ CME г. the area of A EMD = the area of ^ DMC (2) 


From (1) and (2) we deduce : The area of A MDE = the area of ^ AMB 
«ть > “E> 


==] i i . 
== inthe opposite figure : 
B8B = 


Т. 
52 


Prove that : AD // BC 


р SOLUTION at 


‘ the area of A ABM = the area of A DCM Adding the area of A MCB to both sides 
2. the area of Л ABC = the area of A DBC , but they have the base BC and on the same side of it. 


. AD // BC 


In the opposite figure : 
ABCD and BECD are two parallelogram , where AC П вр={м} 
Prove that : the area of Л ABD = the area of Л МЕС 
» SOLUTION 
In 77 77 ABCD and BECD { CD isa common base , CD // AB, EC АВ } 


2. the area of Æ ABCD = the area of ;/7 BECD 
In A ABD and 77 ABCD { АВ isa common base , AB // CD] 


г. the area of A ABD = Е the area of /7 ABCD (2) 
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In A EMC and 77 ВЕС” { CE isacommon base , CE // BD, MC BD] 
2. the area of A ABD = = the area of /7 BECD 
From (1), (2) and (3) we deduce: the area of A ABD = the area of A MEC 


Е — Inthe opposite figure : 
ABCD is a quadrilateral whose diagonals intersect at M , AD // BC 


X and Y € AD such that AX = DY. 
Prove that : the area of the figure ABMX - the area of the figure DCMY 


р SOLUTION 
In A ABCand A DBC { CB isa common base , AD // BC } 
г. the area of A ABC = the area of A DBC Subtracting the area of A MCB from the two sides 
2, the area of A AMB = the area of ^ DMC < М, (1) 
In A A AMX and DMY { DY = AX and M is a common vertex } ù EN { 
sO 


2. the area of A AMX = the area of A DMY 
Adding (1) and (2) we deduce : the area of the figure ABMX = the area of the figure DCMY 


SS = 
== In the opposite Наше: 
Іі * 


AD // BC, AC N BD = {М M], Eis a midpoint of BC ur. 


Prove that : the area of the figure ABEM = the area о. 


р SOLUTION 
AD // BC ] 


In A ABCand A DBC { CB is a common base , 
г. the area of A ABC = the area of A DBC Subtracting the area of A MCB from the two sides 
©. 


(2) 


“. the area of A AMB = the area of A DMC 
.. the area of A MEB = the area of ^ MEC 


МЕ isa midpoint in A MBC 
Adding (1) and ©) we deduce : the area of the figure ABEM = the area of the figure DMEC 
=> 
=S Inthe opposite figure : D ү 
ABCD is a parallelogram , E € CB , where BC = BE 


Prove that : The area of A EFC = the area of /7 ABCD 
C B 


> SOLUTION 
In A FBC and 7 ABCD: { СВ isacommon base , CB // AD, FC AD] 
(0) 


г. The area of A ЕВС = 5 the area of /7 ABCD 


In A A FCB and FBE | CB = BE and F is a common vertex | 
(2) 


г. The area of A FCB =the area of Л ЕВЕ 
From (1) and (2) we deduce : The area of A EFC = the area of /7 ABCD 
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In the opposite figure : 
The area of the figure ABCD = the area of the figure ABCE 


Prove that : DE // AC 


b SOLUTION 
The area of the figure ABCD = the area of the figure ABCE 


Subtracting the area of A ABC from the two sides 
The area of Л ACD = the area of A ACE , but they have the base AC and on the same side of it 


*. DE // AC 


«E In the opposite figure : 
AD // BC, AE N BD = { M}, the area of A AMB = the area of A EMC 


Prove that : ME // DC 


» SOLUTION 


In A ABEand A DBE { ЕВ isacommon base , AD // EB] 
Subtracting the area of ‘A MEB from the two sides 


*, the area of Л ABE = the area of A DBE 
but the area of A AMB = the area of A EMC (given) 


г. the area of A AMB = the area of A DME 
', the area of A DME = the area of A ЕМС but they have the base ME and on the same side of it. 


- ME // DC 


8 >» Л 
щн 


== In the opposite figure : 
If the area of A ADC = the area of A 


Prove that : DE // BC : 
» SOLUTION 
a ab 


· the area of A ADC = the area of ^ AEB 


Subtracting the area of A ADE from the two sides 
the area of A DCE , but they have the base ED and on the same side of it 


“Тһе area of ^ DBE = 


. DE // BC 


ABCD and ABMN are two parallelogram , M € CD 
Prove that : The area of A ЕВС = = the area of /7 АВММ 


P SOLUTION 
In 77 77 ABCD and ABMN { АВ isacommon base , AB // CD, М, МЄ CD] 
(1) 


*. The area of /7 ABCD = The area of /7 АВММ 


In A EBC and 77 ABCD: { СВ isacommon base , CB // AD, FC Ар } 
TEL. 01022543617 


Mr. Abdelrahman Essam 


Final Revision RLGEBRR 


The area of ^ EBC = 5 the area of Æ ABCD (2) 


From (1) and (2) we deduce : The area of A EFC = the area of 7 ABCD 


bases is 10 cm. , Find the length of the other base. 
> SOLUTION 


Let the length of other base = x cm. 
'' The area of the trapezium = 5 (10 +х) х8 2. 88 = 4 (10 +х ) ( divideby4) 


г.х +10 = 22 ^ X= 22 - 10 = 12 cm. 


=> ABCD is a trapezium in which: AD // BC , if BC = 2 AD = 20 cm. and its area = 180 cm 


Find its height. 
> SOLUTION 
A D 10 cm. 
с 2 AD = 20 -. AD = 20 S. A im. p 
"Тһе area of the trapezium = - (10+20)xh 2. 180 =15 h ( divide by 15 ) 
B 20 cm. C 


7. В = 180 - 15 = 12 ст. 


Я, 
= The area of a trapezium is 180 ст. , its height is 9 с E in d the lengths of its parallel bases 


if the ratio between their lengths is 3 : 5 
P SOLUTION >» 


Let the length of the two bases are 3 x and 5 x 


"Тһе area of the trapezium = (3x4 5x)x9 -. 180 = (8x ) х9 
7. 180 = 36x A. Х = 180 - 36 = 5 


г. The two bases аге 15 cm. and 25 cm. 


ЧАГАА 9 
—  Arhombus with 2 lengths аге 12 cm. and 10 cm. and its height 8 cm. Find its perimeter. 
р SOLUTION 
The area of the Rhombus — : x first diagonal x second diagonal — к х 12 х 10 = 60 ст. 
Side length = Area + height = 60 + 8 = 7.5 cm. 
The perimeter = side length x 4 — 7.5 4 = 30 cm. 
— Find the area of the rhombus whose perimeter is 52 cm. and the length of one of its diagonals 
is 10 cm. 
> SOLUTION 


Side length = Perimeter + 4 = 52 + 4 — 13cm. 
By drawing the rhombus ABCD and its two diagonal intersect at M we deduce : 
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А AMB is a right-angled triangle at M , AM = 10 + 2 = 5 cm. E. 
m 13 
p^ ai M 
г. (MB)?^z(13)?-(5)?z168-25- 144 7. МВ-12спа 2 07 Е B 
г. DB = 12x 2 = 24 cm. ы. 
c 


5, the area of the rhombus = 5x BD x AC = 5 x 24 x 10 — 120 cm? 


— A peace of land has the shape of a trapezium whose area is 4000 m: , the lengths of the two 
parallel bases and its height of ratio 3:2: 4 , respectively , find the length of its middle base. 

> SOLUTION 
Let the length of the two bases are3x,2 x and its height 4 x 


'' The area of the trapezium = 5 (3x42x) x4x .. 4000 =5ххёх 


г. 4000 = 10х7 2. x^ = 4000 + 10 = 400 "~ Х=20 
ze r | 
г. The two bases аге 60 cm. and 40 cm. Е А, 
= М 


'. The length of the middle base = 5 ( 60 +40 ) = 50 cm. $ 


in the opposite figure : 
ABC is a right-angled triangle at B in which : BC =5 cn 
Where ED // AC and AE = 2 cm. 


Find : The area of A AFC. 


> SOLUTION 
In ^ ACE 
`+ CB 1 АЕ B its area = 5 x AE x СВ = 5 x2x5=5cm: 


In A AEC and Л АЕС { АС isacommon base , AC // ED ,F EED } 


2. The area of A DBE = the area of A DCE = 5 ст: 
Энна, 8), 


- “ы 
In the opposite figure >» 
EBC is a right-angled triangle at B in which: EB = 5 cm. , D Є СВ,ЕЄ AB 


Where ED // AC and CD =5cm. 


Find : The area of ^ AFC. 


> SOLUTION 
In ^ ECD 
`+ EB LCD B its area = 5 x CD x EB = 5 x 8x = 20 cm? 


In A EFD and A ECD { ED isacommon base , AC // ED ,ЕЄ AC] 
*. The area of A EFD = the area of A ECD = 20cm? 
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UNIT 5 


Similarity - converse of phythagaras' theorem and edclidean theorem. 


== In the opposite figure : 
т (4 AED )=m (ZB ),Ар =3 cm., АЕ = 4.5 cm. and BD = 6 cm. 
Prove that : A ADE ~ A ACB 


[2] Find : the length of EC 


> SOLUTION 


In A ABEand Л АСВ { ZA isacommon angle and m (4 AED) = т (ZB) | 


*. A ADE ~ A ACB M mE a. 
3 4.5 3x9 
= — “ AC = — = 6cm. г. ЕС = 6 - 4.5 = 1.5 СІП. 


Ag AC са a5 ees 


> = 


ЕЙ - Inthe opposite figure: 
AD // ВС ,AD = 4 cm. , AE=3cm., ОЕ = 2 cm. and BC = 8 cm. 


Prove that : A AED — A CEB 


(2] Find : the perimeter of ^ EBC 
> SOLUTION uz ys 
Ф 


ә AD // BC 
·. т (4А ) = т (4С) апат (4р ) = т (4В) corresponding angles 
AE DE AD 
. A AED — A CEB ^ СЕ = EB = CB 
3 2 4 3x8 exB 
дс = Ев = 8 Г. AC = —{— = 6ст. and ЕВ = 1 = 4 сіп. 
*. the perimeter of Л ЕВС = 8 + 6 + 4 = 18 cm. 
Biz. "INED, WB, 
ЕЙ ~~ Inthe opposite figure: 
DE // BC ,AD = 4 cm. , AE = 3 cm. , BD = 2 cm. and BC = 7.5 ст. 
Prove that : A ADE ~ A ABC 
[2] Find : the perimeter of A ADE C 75cm. B 
р SOLUTION 
т ED // BC 
" т (2 ADE )=m (ZB ) апат (Z AED) = т (4С) corresponding angles 
AD DE AE 
3 DE 3 пас AB LAE акр ^^?” 2r 
‚Б = уБ = АС ms = д = 4.5 ст. an =—; =5сш 


2. the perimeter of A ADE =3 + 4 +5 = 12cm. 
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In the opposite figure : 
The polygon ABCD ~ The polygon XYZL , AB = 6 cm. 
, BC = 4 cm. , CD = 9 cm. , DA = 10 ст. and ZL = 3 cm. 
Find : the perimeter of A The polygon XYZL 


P SOLUTION 
г. The polygon ABCD ~ The polygon XYZL s 
6 4 89 10 
ЖҰ Y7 3 XL ke 
CN LL. _ 10х3 11 
шы СЕ шол иш л ла О ш ш 


А | 1 1 2 
2. the perimeter of A The polygon XYZL — 3 + 2 + 15+ 14 = 75 cm. 


Е: In the opposite figure : 
ABCD is a quadrilateral in which AB = 8 cm. , BC = 9 cm. and CD = 12c 


ш Вст. 


AD = 17 cm. and BD 1 AB 
1] Find : the length of BD 
2] Prove that: m (4С ) = 90 ° 


р SOLUTION 
Ам. 
г. The A ABD is a right-angled triangle at В 
7. (BD )*=(AD)*-(AB)* =(17)*-(8)*= 289-64 = 225 ^. BD = 225 = 15cm. 
In A CBD 


© (BD )*=(15 )*=225, (в, ФЕС) ^ = (9) 24 (12) * = 914.144 — 225 


~”. (BD )*=(CB)*+(cD)? - m(zc)290? 


Зет. > 


1] Find : the length of AC 


[2] Prove that: m (Z ACD ) = 90? C 4cm. B 
р SOLUTION 


'" The A ABC is a right-angled triangle at B 
7. (AC) *=(AB)*+(BC)* 2(4)*«(3)?2 16 +9 = 25 2. АС = |25 = 5cm. 
In A ACD: (Ар) = (13) 169, (Ср) ё+ (АС) ° = (12) + (5) = 144 +25 = 169 


қ (BD = ССВ. ССр) “, m (4 ACD) = 90? 
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ABC is a right-angled triangle at A, AD 1 BC , CD = 8cm., CD = 16cm. 
Find : the length of AC , AD and AB 
P SOLUTION С Scm. р 16 cm. B 
“Тһе A ABC is a right-angled triangle at В, and AD LBC 
2. (AC )*=CD x СВ = 9х 25 = 225 2. АС = 225 = 15cm. 
, (AD )*=CDx DB =9 x 16 = 144 ^ AC = 1 144 = 12cm. 


‚ (АВ ) = BD x CB = 16 x 25 = 400 . AC=N\ 400 = 20cm. 


Е inthe opposite figure : j 


ABCD is a quadrilateral , where m (4 BCD ) = m (Z BAD ) = 90° 
AE 1 BD, BC 27cm.,CD = 24 cm. and AB = 15 cm. Find: S 
: D 


7cm. 5 


The length of BD and AD 


[2] The length of the projection of AB on BD 


» SOLUTION МАА 


"Тһе A ВСР is a right-angled triangle at С 


г. (BD )*=(BC)*+(CD)* = (7)*« (24) “= 494.576 = 625 г. АС = 625 = 25cm. 
'' The A ABD is a right-angled triangle at A 
г. (AD )*=( BD) ^- (AB)* = (25) *- (15) ^ = 625-225 = 400 г. АС = || 400 = 20cm. 
. AE 1 BD г. the projection of A on BD isE 
" BE BD г. the projection of B on BD isB 
2. the projection of AB on BD is EB 
' (AB) * = BEx BD 7, 225 = 25 BE 7. ВЕ = 225 + 25 = 9 ст. 
“А” 
m р 
ЕЙ inthe opposite figure: 
AB N CD={E}, Eis the midpoint of CD , AC = 16 cm. 


15cm. 


‚ AE = 20cm. and BD = ВЕ = 10 cm. 
Find : The length of the projection of AB on CD 


> SOLUTION 


'" AECisaright-angled triangle at C. 
г. EC)?  (AE)?- (AC)? = (20) ?- (16) ? = 400 - 256 = 144 г. ЕС = 1144 = 12cm. 
‘ Eis the midpoint of cD г. ЕС = DE = 12 cm. 


In A BDE , ВЕ = BD and BE 1 DE 
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г. Fis the midpoint of DE г. ОЕ = FE = 6 cm. 
= AC 1 Ср г. the projection of A on CD isC 
“ВЕ LCD г. the projection of B on CD isF 
г. the projection of AB on CD is FC г. FC = 6 + 12 = 18 cm. 

ИІ Inthe opposite figure: Б А 
ABCD is a trapezium in which AB // ОС, AD L DC , AD = 12cm. E E 
BC = 13cm. , DC = 33.8 cm. , BE // DC. | ў 

C E 33 B cm. D 


Find : The length of CE ; АВ апа рв 
2] Find : The length of the projection of DC on AB 
[з] Prove that : m (4 ОВС) 2 90? 

> SOLUTION 


© AB // DC , AD 1 DC and BE // DC 2. the figure ABED isa rectangle | 
. AD = EB = 12 cm. and AB = ED 
F B 28.8 cm. A 


'" BEC is a right-angled triangle at E. 


* (EC)? = 169-144 = 25 ^ ЕС = [25 = 5cm. 


. AB = ED = 33.8 - 5 = 28.8 cm. 


' ABDisaright-angled triangle at A. 


. (BD)?2 (28.8)? + (12 ) ° = 973.44 г. ЕС = | 973.44 = 31.2 ст. 

- DA LAB г. the projection of D on CD isA 
" СЕ LAB г. the projection of C on CD isF 
'. the projection of DC on AB is AF 7. ДЕ = CD = 33.8 cm. 


In A CBD: (ср ) = ( 33.8 ) ° = 1142.44, (BD )*+( BC) Ê = 973.44 +169 = 1142.44 


> (CD )*=( BD ) “Sine J^ 2. m (2 DBC ) =90° 


— A ABC where AB = 6 cm. , BC = 8 cm. , АС = 4 cm. , determine the type of the angle BAC. 
р SOLUTION 
“* (BC)^z(8)*284 (АВ) + (AC)? 2354 1652 52 AIBC) > (ABI 4 CACTI" 


2. Z BAC is an obtuse angle 


> SOLUTION 
ғ" (АВ) 2=(7)2=49 , ( BC)? (AC)? 29425234 ^. (АВ) “> (ВС) “+ (АС ) 


2. 2 ВАС is an obtuse angle 
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_ determine the type of A ABC according to its angles if AB = 3.5 cm. , BC = 2.5 cm. , АС = З cm. 
> SOLUTION 
+ (AB) *=(3.5)?=12.25 ,(BC)*+(AC)* =6.25+9=15.25 ~. (AB)*<(BC)?4+(AC)° 


2. 2 BAC is an acute-angled triangle. 


И AABC~AEFD,AB=4cm.,BC=5cm.,AC=6cm., If the perimeter of ^ EFD = 60 cm. 
Find : The length of sides of ^ EFD. 


b SOLUTION 


The perimeter of Л ABC =5+Б + 4 = 15 ст. 


AB BC AC Perimeter of ^ ABC 


^" A АВС ~ A EFD 


Бх 60 
= 20 cm. and Ер = 22 = 24 cm. 


i 15 15 


==) In the opposite figure : 


AE LED, EF 1 AD, Find: 
The area of the trapezium ABCD % | 
2] The length of EF 


> SOLUTION 


Mi. 


Draw DX 1 AB 


be 7 cm. 


- XB // DC , DX L AB and CB L AB 


*. the figure XDCB is a rectangle 


8 cm. 


“ ОС = ХВ = 9 cm. and XD = BC ‚АХ = 16 - 7 = 9 cm. 


'" AXD is a right-angled triangle at X. 

. (XD)*- (AD)* - (АХ) = 625 - 49 = 576 г. XD = |576 = 24 cm. 

' XD = ВС = 24 cm. г. the area = > (16+9) x 24 = 300 сш. 
'" ABEisaright-angled triangle at B. 

г. CAE)? = (АВ)? + ( BE)? = 256 + 144 = 400 г. АЕ = {400 = 20cm. 


' DECis a right-angled triangle at С. 


“ (DE)*- (DC)* + (CE)*-814 144 = 225 5. ЮЕ = 225 = 15cm. 
| pg _ AEXED 15x20 ase 
i= ТЕЕ 08 коа 
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ABCD is a square of side length 12 cm. , B Є CB 
where AB П DE = { } and EB = 4 cm. 

[1] Prove that: A ADE ~ A BFE 


(2] Find : The length of FB 
» SOLUTION 
'" ABCD is a square 2. AB=BC=12cm.,m(ZB)=m(ZC)=90° 
7. AE=12-4=8cm. 
In A A ADE and BFE [m (ZB) = т (2C) 290? and m (Z AED) = m (Z FEB ) ( V.O.A) } 


AD DE 
. A ADE — A BFE ^ ВЕ = ЕЕ = BE 
12 8 4 x 12 
'BE T4 ED = 


== In the opposite figure : 
ABC is a triangle in which : D € AB and E € AC such that : 
DE // ВС, AD =3 cm. , АЕ = 2 cm. , ВС = 12 ст. , DE = y cm. 
BD = ( x+ 1 ) cm. and EC = ( x - 1 ) cm. 
And m (Z АВС) = 90^, АВ = 16 ст. , AD = 25 cm. and. 
AE LED , EF 1 AD, Find: The length of 

р SOLUTION 
AC=2+x-1=(x+1) ст. and AB@x4243=(x+4)cm. 


>. m(ZADE) = п (4В ) апат (4 AED ) = т (4С) corresponding angles 


A ADE — ^ ABC А, AB = BC = AC 
..3 J Lg 23 с R 
"334" = "8 “gA xg г. 3X¥4+3=2X+8 
x=8-3=5cm 
3 y ‚ „23х12, 
а = 12 .. у = 9 = 4 СІП, 


7. AC=54+1=6cm ,AB=5+4=9cm. ,andDE=4cm. 


Best wishes, Mr. Abdelrahman Essam 


Mr. Abdelrahman Essam 13 TEL. 01022543617 


| y Al-Azhar Language Institute 


har Language 
2™ Preparatory 92/2225 


Pad (4) 


(1) Complete the following: 


1) The area of the triangle whose base length 10cm and height 6cm 


2) Two triangles which have the same base and their vertices opposite 
to this base on a straight line parallel to the base аге ........ in area. 


3) The area of the rhombus whose diagonals 12 cm, 8 cm equals 


4) The median of a triangle divide it into two triangle ........ in the area, 

5) The area of trapezium whose parallel base 6 cm, 10 cm and height 
5 cm. equals ............. 

6) If two triangles have equal areas and drawn on the same base 
and in one side of it then ............ 

7) Surface of two parallelograms with common base and between 
two parallel lines ................. 

8) The median of a triangle divides its surface into ........ 

9) Area of the parallelogram equals ......... 

10) Triangles of equal bases in length and lying between two parallel 
lines are equal in ............... 

11) The area of the rhombus whose diagonals X cm, Y ст is ....... 

12) The area of the right angled triangle whose sides length of the 
right angle are 6 cm , 8 cm equals ........ 

13) The area of the trapezium whose middle base 9 cm and height 


6 cm equals ......... 
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14) The measure of base angles of an isosceles trapezium are ..... 

15) The lengths of two adjacent sides in a parallelogram are 9 cm, 
6 cm and the smallest height is 4cm then the length of the other 
height is ....... 

16) The height of trapezium whose parallel base are 5 cm, 7 cm and 
area of 42 ст? is ................ 

17) The area of rhombus whose perimeter is 20 cm and height 4 cm 

18) The length of the diagonal of a square of area 50 ст? equals .... ст. 

19) The length of side of a square whose area equals the area of a 
rectangle with dimensions 9 cm , 16 cm =........ 

20) The length of the middle base of a trapezium whose area = 30 ст? 
and height 5 cm equals ........... 


(2) Choose the correct answer:- 


1) The length of the base of a triangle whose area 30 ст? and height 
6 cm.... 
a) 5 b) 10 c) 15 d) 20 

2) The length of the two adjacent sides in a parallelogram are 7 cm, 
5 cm and the length of its smallest height is 4 cm then the area 


of the parallelogram equals ......... cm. 
a) 35 b) 25 C) 28 d) 49 
3) The area of trapezium whose middle base length is 10 cm and 
height 8 cm equals ......... сті. 
а) 80 b) 60 с) 40 а) 20 


Second term Final Revision 


| | | y Al-Azhar Language Institute 


2" Preparatory "2/2225 


a) parallelogram b) rectangle с) rhombus d) square 
5) The diagonals of an isosceles trapezium ........... 

a) congruent b) perpendicular 

C) bisect each other d) parallel 
6) The area of rhombus whose diagonals length are 6 cm, 8 cm 


a) 2 cm* b) 14 cm? d) 24 ст? d) 48 cm* 
7) The ratio between area of parallelogram and area of triangle if 


they have a common base and including between two parallel 


lines equals ........ 

a)1:2 b)1:3 d) 2:1 d)2:3 
8) If the area of a square 18 ст? then length of its diagonal is ... 

a) 36 b) 12 c)9 d) 6 


9) If two triangles area equal in area and drawn on same base and 
in one side of it then their vertices lie on a straight line. 
a) perpendicular to this base. b) bisect this base 
C) parallel to this base d) intersects the base. 
10) The quadrilateral whose area equals the square of its side length is... 
a) parallelogram b) rectangle 
c) rhombus d) square 
11) The area of the rectangle whose dimensions 5 cm, 4 ст is .... 
a) 9 cm* b) 10 cm* c) 20 ст? d) 40 cm? 
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12) The side length of a square whose area equals the area of a 
parallelogram of base length 8 cm and corresponding height 
4.5cm equals. ..... 

a) 6 cm b) 13 cm с) 18 cm d) 36 cm 
13) The median of a triangle divides its surface into two triangles .... 


a) congruent b) equals in area 
C) isosceles d) right angles 

14) The perimeter of the square whose area 81 ст? = ..... cm. 
a) 24 b) 8 c)9 d) 36 


15) If the area of a rhombus is 24 ст? and the length of one of its 
diagonal is 6 cm then the length of the other diagonal is ....... 
a) 4 cm b) 8 cm c) 10 cm d) 12 cm 


(3) Essay Questions:- О 


(1) In opposite figure : 
ABCD is a rectangle, ABEO is a parallelogram, 


АВ = 3 cm, BC = 10 cm ш ё 
Find with proof: the area of A АХО 


E 


10 cm 
(2) In the opposite figure: 
AD // BC , X midpoint of BC prove that: D A 
(i) Area of A AMB - area of A DMC 


(ii) Area of shape АВХМ = area of shape ОСХМ „ B 
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(3) The area of a trapezium is 88 cm’, its height is 8 cm and the 
length of one of the two parallel base 10 cm, find the length 
of the other base. 


(4) In the opposite figure: D 
AD // BC area of A AXB - area of A DYC 


Prove that: XY // AD 


(5) In the opposite figure: 


ABCD , AEOD area two parallelograms / ( 
AE n DC = {X} 
Prove that ч R 
Area of A ABX equals area of A DOX 
X 


(6) Two pieces of land have equal areas, one of them has the 
shape of a square and the other has the shape of trapezium 
with two parallel bases of lengths 7 m, 11 m and height of 
4m find the perimeter of the square land. 


(7) In the opposite figure ^ 
If area of (A ADC) = are of (A AEB) 
E E D 
Prove that DE // BC 
C B 
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(8) In the opposite figure: 


= 

IAN 
> 
—Ó 


AX is a median in A ABC 


, Y € AX , BY , CY are drawn prove that LE 
B 


area of (^ ABY) - area of (A ACY) i X 


(9) In the opposite figure: D A 
AD // BC , AC n BD = {M} 
X,Y € BC such that BX = CY 
Prove that: M x 


area of shape ABXM = area of shape DCYM 


(10) ABCD is a parallelogram in which DE 1 ВС, DO 1 AB 
if AB = 4 ст, BC = 6 cm, DE = 3 cm find the length of DO 
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First : Complete the following: 


1) I AB 1 BC then the projection of AC on BC is ........ 

2) In A ABC if (AB)? = (ВС)? + (АС)? then m (4.......) = 90° 

3) The two polygons are similar to a third are ........... 

4) The two triangles are similar if its corresponding angles are ........ 
in measure. 

5) ABC is a right angled triangle at B in which AB = 5 cm, BC = 12 ст 
then AC = ........ cm. 

6) The projection of a point which belongs to a straight line on this line 


7) In A ABC if (AC)? + (AB)? < (BC)? then angle A is .......... 
8) In A XYZ if (ZX)* + (YZ)? > (ХҮ)? then angle Z is ............ 
9) In the opposite figure: 

^ ABC is right angle triangle at B, BD 1 AC 
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10) In the opposite figure: 


If A AED ~ A ABC, AD = З cm, АЕ = 4 ст, A 
ВС = 10cm , ВО = 5 cm then А sem 

cm D 
а) m (4 ADE) = т (Z ......... ) 

E 5 cm 
b) m (Z BAC) = m (Z ......... ) 
c) DE =........... cm ° 10 ст a 
d) ED = ......... cm 


11) The area of a rectangle whose length of one of its dimensions = 12 cm, 
its diagonal = 13 cm equal ............. 
12) The triangle of side length З cm, 4 cm, 5 ст іѕ ......... angled triangle. 
13) Two triangles are similar one of them has sides length 9 cm, 12 cm, 
16 cm and the perimeter of the other 148 cm then side lengths of 


the other triangle are ............. 


Second: Choose the correct answer: 


1) If A ABC ~ A DEO, АВ = = DE then the perimeter of A АВС 


equals .......... the perimeter of A DEO. 
1 1 
2) The length of the projection of a given line segment ............ the 


length of the original line segment. 
a)z b)» с) < а) < 
3) АВС is an obtuse angle triangle at A in which AB = 5 ст, BC =8 ст 
then AC =............ cm 
a) 5 b) 7 c) 8 d) 13 
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4) The triangle whose sides length are 3 cm, 4 cm, 5 cm its area =... cm 
a) 12 b)10 с) 8 d) 6 
5) If the ratio of enlargement between two similar triangles equals 


— then the two triangles are congruent. 


a) 1 b) 2 с) 0.5 d) 0.25 
6) A ABC in which (АС)? = (ВС)? - (АВ)? then angle A is ............ 
a) acute b) right c) obtuse d) straight 
7) The triangle whose sides length аге 5 cm, 12 cm, 13 cm its area 
ЕН мба ст? 
а) 30 b) 32.5 c) 78 d) 144 
8) A ABC is obtuse angle triangle at B and АВ = З cm, BC = 5 ст 
then AG =............ 
а) 8 ст b) 7 cm c) 15 cm d) 4 cm 
9) In the two similar polygons their corresponding angles are ......... 
in measure. 
a) equal b) difference c) proportional d) alternatives 


10) The perpendicular segment drawn from the right angle of a 
triangle to the hypotenuse divides it to two triangles. 
a) obtuse angle b) acute angle 
C) equal's sides triangle d) similar 

11) ABC is a triangle in which AD 1 BC then the projection of AB on 


BC is ............ 
a) BD b) DC c) AC d) AB 
12) A ABC in which (АВ)? + (ВС)? < (АС)? then Z B is ............ 
a) acute b) right C) obtuse d) reflex 
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13) The diagonal of a square whose area 50 ст? equals ............ 


a) 10 cm b) 20 cm с) 30 cm d) 40 cm 
14) A ABC in which (АВ)? = (АС)? + (ВС)? , m (Z B) = 40? then 
т (Z A) S= онака 
a) 40° b) 50° c) 90° d) 130° 


15) In the opposite figure: 
If A ADE ~ A ABC then the length 


of BC in cm equals .......... 5 D 
2 cm 
а) 3 b)4 Í 
g B 
c) 6 d) 8 


Third: Essay question: 
(1) Determine the type of the angle B in AABC in each of the 


following: 

a) AB = 7 cm ; BC = 12cm | АС =8 ст 

b) АВ = 5 ст ВС =8 ст АС = 11 ст 
c) АВ = 6 cm | ВС = 3.6 ст  , АС = 4.6 ст 


(2) In the opposite figure: 


AD // BC АО - 4 cm, BC =8 ст, pec A 
АЕ = 3 cm, ED = 2 ст ЫБ 

i) Prove that A AED ~ A СЕВ 

ii) Find the perimeter of A EBC c = В 
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(3) In the opposite figure: 


AB=3cm,BC=4cm, T m " 
AD = 13 cm, CD = 12 cm = v 

c 3 
m ( B) = 90° i 


Prove that m (Z ACD) = 90° 


(4) In the opposite figure: 
ABC is right angle triangle at B, 
D is the midpoint 
of AB, DEL AC,AB=8cm,BC=6cm ' 
Find the length of DE 


(5) In the opposite figure: 
ED = 1.8cm, DC = 3.2 cm 


Find the lengths of each AC , AD : 52cm wiser s 
(6) In the opposite figure: A 
ABCD is quadrilateral in which 99% ба 


т (4 ABD) = 90°, т ( BCD) = 90°, 


р 
m (2 BDC) = 80° хи 
Q 


AB = 3 cm , AD = 5 cm find BC 
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(7) In the opposite figure: 


ABCD is a quadrilateral in which m(ZC)=90° 4-13 


cm 
B 
АВ = AD = 13 cm, BC 2 6cm, CD=8cm 
E is midpoint of BD pem 
Find the area of the shape ABCD D C 


(8) In the opposite figure: 


D 10c 
The polygon ABCD N = А 
is similar to the polygon XYZN , k Р ғ 
> 
AB=6cm,BC=4cm , = 
CD=9cm,DA=10cm 2 P 


‚ ZN = З ст find the lengths of XY , YZ , XN 
(9) In the opposite figure: 


5 cm 
A C 
i) Prove that A ABC is similar A DBE 3 cm 
ii) Find the length of BC , DE 8 cm Ч 
6 cm 
E D 


(10) In the opposite figure: 
ABCD is a rectangle DE 1 AC 5 20 cm 


, DE intersect AC at O and intersect BC at E uet. 
If AB = 15 cm, AD = 20 cm > 
Find the lengths of each AO , CE с i 


E 


шо ST 
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(11) In the opposite figure: 


i) Find the length of projection of AY on XE 
ii) Find the length of XO , AO 


(12) In the opposite figure: 
A DBA ~ A ABC , m ( BAC) = 90° 
Prove that: AD 1 BC 
Find BD if AB = 8 ст, AC = 6 cm B C 


(13) A piece of land has a rectangle shape whose length twice 
its width and its area 200 meter square is drawn by a scale 
1:200 find the dimensions of this land at the drawing. 
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(1) Complete: 
1) 30 ст? 2) equal. 
3) 48 cm’. 4) equal. 


5) = (6 + 10) x 5 = 40 cm? 


6) Their vertices lie on a straight line parallel to this base. 


8) Two triangular surface equal in area. 


) 
) 
) 
7) one is carrying this base are equal in area. 
) 
9) the length of the base X its corresponding height. 
0 


10) Area. 11) > XY om’. 
12)2x6x 8 = 24 cm? 13) 9 x 6 = 54 cm? 
14) equal in measure 15) бот: 


16) the middle base = (5 + 7) = 6 cm 
H =42+6=7ст. 
17)b=20+4=5cm 
А=5х4 = 20 ст? 
18) 10 cm. 
19) A. of rectangle = 9 x 16 = 144 ст? 
S. of square = /144 = 12cm. 
20) 30 + = 6cm. 


Second term Final Revision 


Geometry Al-Azhar Language Institute 


2" Preparatory "92/2225 
(2) Choose the correct answer:- 
1) (b) 2) (c) 3) (a) 4) (d) 
5) (a) 6) (c) 7) (c) 8) (d) 
9) (c) 10) (d) 11) (c) 12) (d) 
13) (b) 14) (d) 15) (b) 
(3) 


(1) Proof: - ABCD is a rectangle, АВЕО is a parallelogram 
[ ]ABCD, [__] АВЕО have common base АВ 
. Area of С] ABCD = Area of /__/ АВЕО 
> АВ = З ст , ВС = 10cm 
- Area of ГГ | ABCD = Зх 10 = 30 ст? 
- Area of / / АВЕО = 30 ст? 
«In A AXO,/ 7 ABEO have common base AO 
, AO // BE 
> Area of АХО = - area of /.— 7 ABEO 


2 
= - х 30 = 15 ст 
(2) Proof: -: AD // BC 
In A ACD, A ADB have common base AD 


> Area of A ACD = Area of A ADB (1) 
subtracting A. of A AMD from (1) 

> Area of A DMC = Area of A AMB (2) 
* X midpoint of BC 

-. Area of A MXC = Area of A MXB (3) 


Adding (2) & (3) 
г. Area of the shape DCXM = Area of the shape ABXM 
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(4) 


(5) 


Area of trapezium = > (bi + b2) x h 
88 = 5 (10 + bə) x 8 
Оо- 12ст 


v AD // BC 

In A ADB , A ADC have common base AD 
-. Area of A ADB = Area of A ADC 

ә Area of A AXB = Area of A DYC 
subtracting (2) from (1) 

> Area of A ADX = Area of A AYD 

have a common base AD 

& XY АО 


“ ABCD , AEOD are two parallelogram 

, AD is a common base 

г Area of/ — 7 ABCD = Area of / / AEOD 
subtracting Area of the figure AECD from (1) 
> Area of A ABE = Area of A DCO 

& OU REB 

> in A XCO , А XEB have common vertex X 

, EB = CO 

> Area of A ХВЕ = Area of A XCO 

Adding (2) & (3) 

> Area of A ABX = Area of A DOX 
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Area of square = 36 cm’. 
$ = V36 =6 cm. 
Perimeter of square = 6 x 4 = 24 ст? 


(7) Proof: - Area of AADC = Area of A AEB 
subtracting Area of A ADE from both side 
- Area of A EDC = Area of A DEB 
, ED is a common base 
« ED // BC 


(8) Proof: ~ In A ABC 


X is midpoint 

г А. of A ABX = A. of A АХС (1) 
* In A YBC 

X is midpoint 

“А. of A YBX = A. of A YXC (2) 


subtracting (2) from (1) 
-. А. of A ABY = А. of A ACY 
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(9) Proof: - In A ABD, A ACD 


AD // BC , AD is a common base. 


г. Area of A ABD = Area of A ADC (1) 
By subtracting Area of A AMD from both side 
г. Area of A AMB = Area of A DMC (2) 
“А MXB,AMYC 

M is a common vertex, XB = YC 

г. Area of A MXB =A. of A MYC (3) 


Adding (2) & (3) 
-. Area of shape АВХМ = Area of shape DCYM 


(10) Area of parallelogram 


-b,xhi-3x6-18cm* Qm И 
4cm b; 
О 


А=Бъхһә=4%®[һь=18 em 
hə (DO) = 18 +4 = 4.5 ст 


(ан 
a 


Al-Azhar Language Institute 
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(2) 


First: Complete: 


1) BC 2) (ZC) 3) similar 

4) equal 5) 13 6m 6) the same point 
7) obtuse 8) acute 

9) a) AC b) AC c) D d) CA e) A ADB - A BDC 


10) a) m (Z ACB) b)m(ZEAD) c)5em d)2cm 
11) 60 ст? 12) right 
13) 36 ст , 48 ст, 64 ст 


Second: Choose: 


1)d 2)с 3)a 4) d 5)a 
6)b 7)a 8)b 9)a 10) d 
11)a 12)a 13)a 14)b 150 
Third: Essay Question 
(1) a) obtuse b) obtuse C) obtuse 


(2) ~ AD//BC , AC & DB are transversals 
m (Z D)=m (ZB) 
m (< A) =m (Z C) alternate angles — (1) 
~ DBn AC- (E) 
т (4 DEA) = m (4 BEC) V.O.A — (2) 
From (1) & (2) 
г. A ADE ~ А СВЕ 


‚ АР _ ПЕ АЕ _ P.of A ADE 
"СЕ. BE СЕ P.ofACBE 
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24 2 3 _ 44243 


"8 ВЕ СЕ P.ofACBE 


P. of A CBE = 2X? = 18 ст 


4 


(3) In A ABC: © m (Z B) = 90° 


г. (АС)? = (АВ)? + (ВС)? (Pythagoras) 
АС = J (3)? + (4)? = 5 ст 
In A ACD 
> (АБ)? = (13)? = 169, 
(АС)? = 25 ‚ (CD)? = 144 


г. (АБ)? = (АС)? + (Ср)? 
-. m (< ACD) = 90? (converse of Pythagoras theory) 


(4) In A ABC: ~ (4 B) = 90° 
г. (AC)? = (АВ)? + (BC)? = 64 + 36 = 100 
г. АС = 10 ст 
‚ " Dis the midpoint of AB 
-. AD = DB = 4 cm 
In AA AED , ABC 
m (Z AED) = m (Z B) = 90° (given) 
,Z Ais common 
г. m (Z ADE) = m (Z ACB) 


2. A AED ~ A ABC 
DE | AD .DE 4 
"UE АС ЭЛЕ 


+ ВЕ = 2 одот 


10 


Second term Final Revision 


Geometry Al-Azhar Language Institute 


har Language 
2" Preparatory "821221225 


(5 InAABC: 
~m(ZA)=90° , AD LCB 
-. (AC)? = CD x CB = 3.2 x 5 = 16 (Euclidean theorem) 


АС = 4 ст 
(АО)? = DB x DC = 1.8 x 3.2 = 5.76 
AD = 2.4 cm 


(6) In A ABD: - т (ZB) = 90° 
г. (BD) = J(5)? — (3)? = 4 ст (Pythagoras theorem) 
In A BCD: m (Z С) = 90° , m (2 CDB) = 30° 
: CB=<BD==x4=2cm 


(7) In ABCD: * m (Z C) = 90? 
-. BD = J(BC)? + (CD)? = ,/(6)2 + (8)? = 10 cm (Pythagoras Theorem) 
In A ABD: E is a midpoint of BD , AB = AD 
г. АЕ L ВО, ЕВ = 5 ст 
г. AE = J (AB)? — (EB)? = 4/(13)2 — (5)? = 12 cm 
~ The area of the quadrilateral ABCD = 
Area of A BCD + Area of A ABD 
7. Area = 2x DC x ВС += BD x AE 
= х8хб+ = х 10 х 12 = 24+ 60 = 84 сп? 
(8) - Polygon ABCD ~ Polygon XYZN 


. AB. BC CD_ AD 
'U XY YZ ZN XN 


ак Е 
XY YZ ZN XN 
XY =2 ст ‚ УД =1 ст ,ХМ-З<ст 
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(9) ~ AC// ED, AD & CE are transversals 
- m (Z A) = m (Z D) 
m (< C) = m (< E) alternate angles — (1) 
- AD п СЕ={ В}, -. m (Z АВС) = m (Z EBD) V.O.A (2) 
From (1) & (2) 
А ABC ~ A DBE 


, АВ __ВС СА 8 _ ВС _ 5 


рв BE ED 6 8 ED’ 
ВС = 4 ст , ED = 10cm 
(10) In A ABC: ~ (< B) = 90? 
г. AC = J(AB)? + (BC)? = J (15)? + (20)? = 25 cm (Pythagoras) 
In A ADC: ~ (Z D) = 90° 
г. (DA)? = АО x AC (Euclidean Theorem) 


Xu ее 
25 


DAxDC 20x15 
Жуз = на. 


T x = 12 ст 


* A DCE is right angled at C , CO 1 DE 
~. (CD)? = DO x DE > DE = 097 = 18.75 ст 
OE = 18.75 - 12 = 6.75 cm 


(СЕ)? = EO x ED = 6.75 x 18.75 = 126.5625 ст? 
СЕ = 11.25 cm 
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(11) ~ XY is the projection of AY on ХЕ, A AXY is right angled 
2. (ХҮ)? = (АҮ)? - (АХ)? = 100 - 64 = 36, XY = 6 cm 


ӘЛЕ АТ, NOSE = L2 -4.8 cm 
AY 10 


(АХ)? = AF x AY , AF = 6.4 ст 


(12) - A ABC is right angled at A , .. ВС = v82 + 6? = 10 ст 
> A ОВА ~ AABC, ~. т (Z BDA) = m (Z ВАС) = 90° 
7. AD 1 BC, -. (BA)? = BD x BC, BD = 2 = 64 cm 


(13) Let the real length be = 2x , width = x 
A=L*w=2x*x=2X = 200 т х= 10cm, 2x=20m 


Length in drawing =~ = 10 cm D.L: R.L 
Width in drawing = == = 5 cm 1:200 
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